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FIG. 2B
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FIG. 2D
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FIG. 2E
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ANTIBODY SPECIFIC FOR MUTANT
PRESENILIN 1

RELATED APPLICATIONS

This application is a continuation of U.S. patent applica-
tion Ser. No. 09/689,159, filed Oct. 12, 2000, now U.S. Pat.
No. 6,998,467 which is a divisional of U.S. patent application
Ser. No. 08/509,359, filed Jul. 31, 1995, now Abandoned,
which is a continuation-in-part of U.S. patent application Ser.
No. 08/496,841, now U.S. Pat. No. 6,210,919, filed Jun. 28,
1995, which is a continuation-in-part of U.S. patent applica-
tion Ser. No. 08/431,048, now U.S. Pat. No. 6,531,586, filed
Apr. 28, 1995.

FIELD OF THE INVENTION

The present invention relates generally to the field of neu-
rological and physiological dysfunctions associated with
Alzheimer’s Disease. More particularly, the invention is con-
cerned with the identification, isolation and cloning of the
gene which when mutated is associated with Alzheimer’s
Disease as well as its transcript, gene products and associated
sequence information and neighbouring genes. The present
invention also relates to methods of diagnosing for and detec-
tion of carriers of the gene, Alzheimer’s Disease diagnosis,
gene therapy using recombinant technologies and therapy
using the information derived from the DNA, protein, and the
metabolic function of the protein.

BACKGROUND OF THE INVENTION

In order to facilitate reference to various journal articles, a
listing of the articles is provided at the end of this specifica-
tion.

Alzheimer’s Disease (AD) is a degenerative disorder of the
human central nervous system characterized by progressive
memory impairment and cognitive and intellectual decline
during mid to late adult life (Katzman, 1986). The disease is
accompanied by a constellation of neuropathologic features
principal amongst which are the presence of extracellular
amlyoid or senile plaques and the neurofibrillary degenera-
tion of neurons. The etiology of this disease is complex,
although in some families it appears to be inherited as an
autosomal dominant trait. However, even among these inher-
ited forms of AD, there are at least three different genes which
confer inherited susceptibility to this disease (St. George-
Hyslop et al., 1990). The _4 (Cys112Arg) allelic polymor-
phism of the Apolipoprotein E (AopE) gene has been associ-
ated with AD in a significant proportion of cases with onset
late in life (Saunders et al., 1993; Strittmatter et al., 1993).
Similarly, a very small proportion of familial cases with onset
before age 65 years have been associated with mutations in
the p-amyloid precursor protein (APP) gene (Chartier-Harlin
etal., 1991; Goateetal., 1991; Murrell et al., 1991; Karlinsky
etal., 1992; Mullan et al., 1992). A third locus (AD3) asso-
ciated with a larger proportion of cases with early onset AD
has recently been mapped to chromosome 14q24.3 (Schel-
lenberg et al., 1992; St. George-Hyslop et al., 1992; Van
Broeckhoven et al., 1992).

Although chromosome 14q carries several genes which
could be regarded as candidate genes for the site of mutations
associated with AD3 (e.g. cFOS, alpha-1-antichymotrypsin,
and cathepsin G), most of these candidate genes have been
excluded on the basis of their physical location outside the
AD3 region and/or the absence of mutations in their respec-
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tive open reading frames (Schellenberg, G D et al., 1992; Van
Broeckhoven, Cetal., 1992; Rogaevetal., 1993; Wonget al.,
1993).

There have been several developments and commercial
directions in respect of treatment of Alzheimer’s disease and
diagnosis thereof. Published PCT application WO 94 23049
describes transfection of high molecular weight YAC DNA
into specific mouse cells. This method is used to analyze large
gene complexes, for example the transgenic mice may have
increased amyloid precursor protein gene dosage, which
mimics the trisomic condition that prevails in Downs Syn-
drome and the generation of animal models with p-amyloi-
dosis prevalent in individuals with Alzheimer’s Disease. Pub-
lished international application WO 94 00569 describes
transgenic non-human animals harbouring large trans genes
such as the trans gene comprising a human amyloid precursor
protein gene. Such animal models can provide useful models
of human genetic diseases such as Alzheimer’s Disease.

Canadian Patent application 2096911 describes a nucleic
acid coding for amyloid precursor protein-cleaving protease,
which is associated with Alzheimer’s Disease and Down’s
syndrome. The genetic information may be used to diagnose
Alzheimer’s disease. The genetic information was isolated
from chromosome 19. Canadian patent application 2071105,
describes detection and treatment of inherited or acquired
Alzheimer’s disease by the use of YAC nucleotide sequences.
The YACs are identified by the numbers 23CB10, 28CA12
and 26FF3.

U.S. Pat. No. 5,297,562, describes detection of Alzhe-
imer’s Disease having two or more copies of chromosome 21.
Treatment involves methods for reducing the proliferation of
chromosome 21 trisomy. Canadian Patent Application
2054302, describes monoclonal antibodies which recognize
human brain cell nucleus protein encoded by chromosome 21
and are used to detect changes or expression due to Alzhe-
imer’s Disease or Down’s Syndrome. The monoclonal anti-
body is specific to a protein encoded by human chromosome
21 and is linked to large pyramidal cells of human brain
tissue.

By extensive effort and a unique approach to investigating
the AD3 region of chromosome 14q, the Alzheimer’s related
membrane protein (ARMP) gene has been isolated, cloned
and sequenced from within the AD3 region on chromosome
14q24.3. In addition, direct sequencing of RT-PCR products
spanning this 3.0 kb ¢cDNA transcript isolated from affected
members of at least eight large pedigrees linked to chromo-
some 14, has led to the discovery of missence mutations in
each of these different pedigrees. These mutations are absent
in normal chromosomes. It has not been established that the
ARMP gene is causative of familial Alzheimer’s Disease type
AD3. In realizing this link, it is understood that mutations in
this gene can be associated with other cognitive, intellectual,
or psychological disease such as cerebral hemorrhage,
schizophrenia, depression, mental retardation and epilepsy.
These phenotypes are present in these AD families and these
phenotypes have been seen in mutations of the APP protein
gene. The Amyloid Precursor Protein (APP) gene is also
associated with inherited Alzheimer’s Disease. The identifi-
cation of both normal and mutant forms of the ARMP gene
and gene products has allowed for the development of screen-
ing and diagnostic tests for ARMP utilizing nucleic acid
probes and antibodies to the gene product. Through interac-
tion with the defective gene product and the pathway in which
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this gene product is involved, gene therapy, manipulation and
delivery are now made possible.

SUMMARY OF THE INVENTION

Various aspects of the invention are summarized as fol-
lows. In accordance with a first aspect of the invention, a
purified mammalian polynucleotide is provided which codes
for Alzheimer’s related membrane protein (ARMP). The
polynucleotide has a sequence which is the functional equiva-
lent of the DNA sequence of ATCC deposit 97124, deposited
Apr. 28, 1995. The mammalian polynucleotide may be in the
form of DNA, genomic DNA, cDNA, mRNA and various
fragments and portions of the gene sequence encoding
ARMP. The mammalian DNA is conserved in many species,
including human and rodents, example, mice. The mouse
sequence encoding ARMP has greater than 95% homology
with the human sequence encoding the same protein.

Purified human nucleotide sequences which encode
mutant ARMP have mutations at nucleotide position 1) 685,
A—Cii) 737, A—G1ii) 986, C—A, iv) 1105, C—G, v) 1478,
G—A,vi)1027,C—T, vii) 1102, C—T and viii) 1422, C—G
of Sequence ID No: 1 as well as in the cDNA sequence of a
further human clone of a sequence identified by ID NO:133.

The nucleotide sequences encoding ARMP have an alter-
native splice form in the genes open reading frame. The
human cDNA sequence which codes for ARMP has sequence
ID No. 1 as well as sequence SEQ ID NO:133 as sequenced in
another human clone. The mouse sequence which encodes
ARMP has SEQ ID NO:3, as well as SEQ ID NO: 135 derived
from a further clone containing the entire coding region.
Various DNA and RNA probes and primers may be made
from appropriate polynucleotide lengths selected from the
sequences. Portions of the sequence also encode antigenic
determinants of the ARMP.

Suitable expression vectors comprising the nucleotide
sequences are provided along with suitable host cells trans-
fected with such expression vectors.

In accordance with another aspect of the invention, purified
mammalian Alzheimer’s related membrane protein is pro-
vided. The purified protein has an amino acid sequence
encoded by polynucleotide sequence as identified above
which for the human is SEQ ID NO: 2 and SEQ ID NO: 134
(derived from another clone). The mouse amino acid
sequence is defined by SEQ ID NO: 4 and SEQ ID NO: 136,
the later being translated from another clone containing the
entire coding region. The purified protein may have substitu-
tion mutations selected from the group consisting of positions
identified in SEQ ID NO: 2 and Sequence 1D NO: 134.

i) M 146L

ii) H 163R

iii) A 246E

iv) L 286V

v)C410Y

vi)A 260V

Vi) A 285V

viii) L 392V

In accordance with another aspect of the invention, are
polyclonal antibodies raised to specific predicted sequences
of'the ARMP protein. Polypeptides of at least six amino acid
residues are provided. The polypeptides of six or greater
amino acid residues may define antigenic epitopes of the
ARMP. Monoclonal antibodies having suitably specific bind-
ing affinity for the antigenic regions of the ARMP are pre-
pared by use of corresponding hybridoma cell lines. In addi-
tion, other polyclonal antibodies may be prepared by
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inoculation of animals with suitable peptides or holoprotein
which add suitable specific binding affinities for antigenic
regions of the ARMP.

In accordance with another aspect of the invention, an
isolated DNA molecule is provided which codes for E5-1
protein. A plasmid including this nucleic acid was deposited
with the ATCC under the terms of the Budapest Treaty on Jun.
28, 1995 and has been assigned ATCC accession number
97214.

Inaccordance with another aspect of the invention, purified
E5-1 protein is provided, having amino acid SEQ ID NO:138.

In accordance with another aspect of the invention a bio-
assay is provided for determining if a subject has a normal or
mutant ARMP, where the bioassay comprises:

providing a biological sample from the subject

conducting a biological assay on the sample to detect a
normal or mutant gene sequence coding form ARMP, a nor-
mal or mutant ARMP amino acid sequence, or a normal or
defective protein function.

In accordance with another aspect of the invention, a pro-
cess is provided for producing ARMP comprising culturing
one of the above described transfected host cells under suit-
able conditions, to produce the ARMP by expressing the
DNA sequence. Alternatively, ARMP may be isolated from
mammalian cells in which the ARMP is normally expressed.

In accordance with another aspect of the invention, is a
therapeutic composition comprising ARMP and a pharma-
ceutically acceptable carrier.

In accordance with another aspect of the invention, a
recombinant vector for transforming a mammalian tissue cell
to express therapeutically effective amounts of ARMP in the
cells is provided. The vector is normally delivered to the cells
by a suitable vehicle. Suitable vehicles include vaccinia virus,
adenovirus, adeno associated virus, retrovirus, liposome
transport, neuraltripic viruses, Herpes simplex virus and
other vector systems.

In accordance with another aspect of the invention, a
method of treating a patient deficient in normal ARMP com-
prising administering to the patient a therapeutically effective
amount of the protein targeted at a variety of patient cells
which normally express ARMP. The extent of administration
of normal ARMP being sufficient to override any effect the
presence of the mutant ARMP may have on the patient. As an
alternative to protein, suitable ligands and therapeutic agents
such as small molecules and other drug agents may be suit-
able for drug therapy designed to replace the protein and
defective ARMP, displace mutant ARMP, or to suppress its
formation.

In accordance with another aspect of the invention an
immuno therapy for treating a patient having Alzheimer’s
Disease comprises treating the patient with antibodies spe-
cific to the mutant ARMP to reduce biological levels or activ-
ity of the mutant ARMP in the patient. To facilitate such
amino acid therapy, a vaccine composition may be provided
for evoking an immune response in a patient of Alzheimer’s
disease where the composition comprises a mutant ARMP
and a pharmaceutically acceptable carrier with or without a
suitable excipient. The antibodies developed specific to the
mutant ARMP could be used to target appropriately encap-
sulated drugs/molecules, specific cellular/tissue sites. Thera-
pies utilizing specific ligands which bind to normal or wild
type ARMP of either mutant or wild type and which augments
normal function of ARMP in membranes and/or cells or
inhibits the deleterious eftect of the mutant protein are also
made possible.

In accordance with another aspect of the invention, a trans-
genic animal model for Alzheimer’s Disease which has the
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mammalian polynucleotide sequence with at least one muta-
tion which when expressed results in mutant ARMP in animal
cells and thereby manifests a phenotype. For example, the
human Prion gene when overexpressed in rodent peripheral
nervous system and muscle cells causes a quite different
response in the animal than the human. The animal may be a
rodent and is preferably a mouse, but may also be other
animals including rat, pig, lrosophila melanogaster, C.
elegans (nematode), all of which are used for transgenic
models. Yeast cells can also be used in which the ARMP
Sequence is expressed from an artificial vector.

In accordance with another aspect of the invention, a trans-
genic mouse model for Alzheimer’s Disease has the mouse
gene encoding ARMP human or murine homologues mutated
to manifest the symptoms. The transgenic mouse may exhibit
symptoms of cognitive memory or behavioral disturbances.
In addition or alternatively, the symptoms may appear as
another cellular tissue disorder such as in mouse liver, kidney,
spleen or bone marrow or other organs in which the ARMP
gene is normally expressed.

In accordance with another aspect of the invention, the
protein can be used as a starting point for rationale drug
design to provide ligands, therapeutic drugs or other types of
small chemical molecules.

BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the invention are described hereinafter
with respect to the drawings wherein:

FIG. 1a. Genomic physical and transcriptional map of the
AD3 region of chromosome 14. Genetic map inter-marker
genetic distances averaged for male and female meiosis are
indicated in centiMorgans.

FIG. 15. Is the constructed physical contig map of overlap-
ping genomic DNA fragments cloned into YACs spanning a
FAD locus on chromosome 14q.

FIG. 1c. Regions of interest within the constructed physi-
cal contig map.

FIG. 1d. Transcriptional map illustrating physical loca-
tions of the 19 independent longer cDNA clones.

FIG. 2(a). Automated fluorescent chromatograms repre-
senting the change in nucleic acids which direct (by the
codon) the amino acid sequence of the gene; Met 146 Leu.

FIG. 2(b). Automated fluorescent chromatograms repre-
senting the change in nucleic acids which direct (by the
codon) the amino acid sequence of the gene; His 163 Arg.

FIG. 2(c¢). Automated fluorescent chromatograms repre-
senting the change in nucleic acids which direct (by the
codon) the amino acid sequence of the gene; Ala 246 Glu.

FIG. 2(d). Automated fluorescent chromatograms repre-
senting the change in nucleic acids which direct (by the
codon) the amino acid sequence of the gene; Leu 286 Val.

FIG. 2(e). Automated fluorescent chromatograms repre-
senting the change in nucleic acids which direct (by the
codon) the amino acid sequence of the gene; Cys 410 Tyr.

FIG. 3a. Hydropathy plot of the putative ARMP protein.

FIG. 3b. A model for the structural organization of the
putative ARMP protein. Roman numerals depict the trans-
membrane domains. Putative glycosylation sites are indi-
cated as asterisks and most of the phosphorylation sites are
located on the same membrane face as the two acidic hydro-
phillic loops. The MAP kinase site is present at residue 114 .
FAD mutation sites are indicated by horizontal arrows.

FIG. 4 shows the predicted structure of the ES-1 protein.
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DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

In order to facilitate review of the various embodiments of
the invention and an understanding of various elements and
constituents used in making the invention and using same, the
following definition of terms used in the invention description
is as follows:

Alzheimer Related Membrane Protein gene (ARMP
gene)—the chromosome 14 gene which when mutated is
associated with familial Alzheimer’s Disease and/or other
inheritable disease phenotypes (e.g., cerebral hemorrhage,
mental retardation, schizophrenia, psychosis, and depres-
sion). This definition is understood to include the various
sequence polymorphisms that exist, wherein nucleotide sub-
stitutions in the gene sequence do not affect the essential
function of the gene product, as well as functional equivalents
of the nucleotide sequences of SEQ ID NO:1, SEQ ID
NO:133, SEQ ID NO:3 and SEQ ID NO:135. This term
primarily relates to an isolated coding sequence, but can
include some or all of the flanking regulatory elements and/or
introns. The term ARMP gene includes the gene in other
species analogous to the human gene which when mutated is
associated with Alzheimer’s Disease.

Alzheimer Related Membrane Protein (ARMP)—the pro-
tein encoded by the ARMP gene. The preferred source of
protein is the mammalian protein as isolated from humans or
animals. Alternatively, functionally equivalent proteins may
exist in plants, insects and invertebrates (such as C. elegans).
The protein may be produced by recombinant organisms, or
chemically or enzymatically synthesized. This definition is
understood to include functional variants such as the various
polymorphic forms of the protein wherein amino acid substi-
tutions or deletions within the amino acid sequence do not
affect the essential functioning of the protein, or its structure.
It also includes functional fragments of ARMP.

Mutant ARMP gene—The ARMP gene containing one or
more mutations which lead to Alzheimer’s Disease and/or
other inheritable disease phenotypes (e.g., cerebral hemor-
rhage, mental retardation, schizophrenia, psychosis, and
depression). This definition is understood to include the vari-
ous mutations that exist, wherein nucleotide substitutions in
the gene sequence affect the essential function of the gene
product, as well as mutations of functional equivalents of the
nucleotide sequences of SEQ ID NO:1, SEQ ID NO:133,
SEQIDNO:3 and SEQ ID NO:135 (the corresponding amino
acid sequences). This term primarily relates to an isolated
coding sequence, but also can include some or all of the
flanking regulatory elements and/or introns.

Mutant ARMP—a mammalian protein that is highly analo-
gous to ARMP in terms of primary structure, but wherein one
or more amino acid deletions and/or substitutions result in
impairment of its essential function, so that mammals, espe-
cially humans, whose ARMP producing cells express mutant
ARMP rather than the normal ARMP, demonstrate the symp-
toms of Alzheimer’s Disease and/or other relevant inheritable
phenotypes (e.g. cerebral hemorrhage, mental retardation,
schizophrenia, psychosis, and depression).

mARMP gene—mouse gene analogous to the human
ARMP gene. Functional equivalent as used in describing
gene sequences and amino acid sequences means that a
recited sequence need not be identical to the definitive
sequence of the Sequence ID Nos but need only provide a
sequence which functions biologically and/or chemically the
equivalent of the definitive sequence. Hence sequences which
correspond to a definitive sequence may also be considered as
functionally equivalent sequence.
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mARMP—mouse Alzheimer related membrane protein,
analogous to the human ARMP, encoded by the mARMP
gene. This definition is understood to include the various
polymorphic forms of the protein wherein amino acid substi-
tutions or deletions of the sequence does not affect the essen-
tial functioning of the protein, or its structure.

Mutant mARMP—a mouse protein which is highly analo-
gous to mARMP in terms of primary structure, but wherein
one or more amino acid deletions and/or substitutions result
in impairment of its essential function, so that mice, whose
mARMP producing cells express mutant mARMP rather than
the normal mARMP demonstrate the symptoms of Alzhe-
imer’s Disease and/or other relevant inheritable phenotypes,
or other phenotypes and behaviours as manifested in mice.

ARMP carrier—a mammal in apparent good health whose
chromosomes contain a mutant ARMP gene that may be
transmitted to the offspring and who will develop Alzhe-
imer’s Disease in mid to late adult life.

Missense mutation—A mutation of nucleic acid sequence
which alters a codon to that of another amino acid, causing an
altered translation product to be made.

Pedigree—In human genetics, a diagram showing the
ancestral relationships and transmission of genetic traits over
several generations in a family.

E5-1 gene—the chromosome 1 gene which shows homol-
ogy to the ARMP gene and which when mutated is associated
with familial Alzheimer’s Disease and/or other inheritable
disease phenotypes. This definition is understood to include
the various sequence polymorphisms that exist, wherein
nucleotide substitutions in the gene sequence do not affect the
essential function of the gene product, as well as functional
equivalents of the nucleotide SEQ ID NO:137. This term also
includes the gene in other species analogous to the human
gene described herein.

E5-1 protein—the protein encoded by the E5-1 gene. This
term includes the protein of SEQ ID NO:138 and also func-
tional variants such as the various polymorphic and splice
variant forms of the protein wherein amino acid substitutions
or deletions within the amino acid sequence do not affect the
essential functioning of the protein. The term also includes
functional fragments of the protein.

Mutant E5-1 gene—the E5-1 gene containing one or more
mutations which lead to Alzheimer’s Disease. This term is
understood to include the various mutations that exist,
wherein nucleotide substitutions in the gene sequence affect
the essential function of the gene product.

Mutant E5-1 protein—a protein analogous to E5-1 protein
but wherein one or more amino acid deletions and/or substi-
tutions result in impairment of its essential function such that
mammals, especially humans, whose E5-1 producing cells
express mutant E5-1 protein demonstrate the symptoms of
Alzheimer’s disease.

Linkage analysis—Analysis of co-segregation of a disease
trait or disease gene with polymorphic genetic markers of
defined chromosomal location.

hARMP gene—Human ARMP gene.

ORF—Open reading frame.

PCR—Polymerase chain reaction.

contig—continuous cloned regions.

YAC—yeast artificial chromosome.

RT-PCR—reverse transcription polymerase chain reac-
tion.

SSR—Simple sequence repeat polymorphism.

The present invention is concerned with the identification
and sequencing of the mammalian ARMP gene in order to
gain insight into the cause and etiology of familial Alzhe-
imer’s Disease. From this information, screening methods
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and therapies for the diagnosis and treatment of the disease
can be developed. The gene has been identified, cDNA iso-
lated and cloned, its transcripts and gene products identified
and sequenced. During such identification of the gene, con-
siderable sequence information has also been developed on
intron information in the ARMP gene, flanking untranslated
information and signal information and information involv-
ing neighbouring genes in the AD3 chromosome region.
Direct sequencing of overlapping RT-PCR products spanning
the human gene isolated from affected members of large
pedigrees linked to chromosome 14 has led to the discovery
of missense mutation which co-segregate with the disease.

Although it is generally understood that Alzheimer’s Dis-
ease is a neurological disorder, most likely in the brain,
expression of ARMP has been found in varieties of human
tissue such as heart, brain, placenta, lung, liver, skeletal
muscle, kidney and pancreas. Although this gene is expressed
widely, the clinically apparent phenotype exists in brain
although it is conceivable that biochemical phenotypes may
exist in these other tissues. As with other genetic diseases
such as Huntington’s Disease and APP—Alzheimer’s, the
clinical disease manifestation may reflect different biochem-
istries of different cell types and tissues (which stem from
genetics and the protein). Such findings suggest that AD may
not be solely a neurological disorder but may also be a sys-
temic disorder, hence requiring alternative therapeutic strat-
egies which may be targeted to other tissues or organs or
generally in addition or separately from neuronal or brain
tissues.

The ARMP mutations identified have been related to
Alzheimer’s Disease pathology. With the identification of
sequencing of the gene and the gene product, probes and
antibodies raised to the gene product can be used in a variety
of hybridization and immunological assays to screen for and
detect the presence of either a normal or mutated gene or gene
product.

Patient therapy through removal or blocking of the mutant
gene product, as well as supplementation with the normal.
gene product by amplification, by genetic and recombinant
techniques or by immunotherapy can now be achieved. Cor-
rection or modification of the defective gene product by pro-
tein treatment immunotherapy (using antibodies to the defec-
tive protein) or knock-out of the mutated gene is now also
possible. Familial Alzheimer’s Disease could also be con-
trolled by gene therapy in which the gene defect is corrected
in situ or by the use of recombinant or other vehicles to deliver
a DNA sequence capable of expressing the normal gene prod-
uct, or a deliberately mutated version of the gene product
whose effect counter balances the deleterious consequences
of the disease mutation to the affected cells of the patient.

The present invention is also concerned with the identifi-
cation and sequencing of a second gene, the E5-1 gene on
chromosome 1, which is associated with familial Alzheimer’s
Disease.

Disease mechanism insights and therapies analogous to
those described above in relation to the ARMP gene will be
available as a result of the identification and isolation of the
E5-1 gene.

Isolating the Human ARMP Gene

Genetic Mapping of the AD3 Locus.

After the initial regional mapping of the AD3 gene locus to
14q24.3 near the anonymous microsatellite markers D14S43
and D14S53 (Schellenberg, G D et al., 1992; St. George-
Hyslop, P et al., 1992; Van Broeckhoven, C et al., 1992),
twenty one pedigrees were used to segregate AD as a putative
autosomal dominant trait (St. George-Hyslop P et al., 1992)
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and to investigate the segregation of 18 additional genetic
markers from the 14q24.3 region which had been organized
into a high density genetic linkage map (FIG. 15) (Weissen-
bach et al., 1992; Gyapay et al., 1994). Pairwise maximum
likelihood analyses previously published confirmed substan-
tial cumulative evidence for linkage between FAD and all of
these markers (Table 1). However, much of the genetic data
supporting linkage to these markers were derived from six
large early onset pedigrees FAD1 (Nee et al., 1983) FAD2
(Frommeltetal., 1991), FAD3 (Goudsmitetal., 1981; Pollen,
1993), FAD4 (Foncin et al., 1985) TOR1.1 (Bergamini, 1991)
and 603 (Pericak-Vance et al., 1988) each of which provide at
lease one anonymous genetic marker from 14q24.3 (St.
George-Hyslop, P. et al., 1992).

In order to more precisely define the location of the AD3
gene relative to the known locations of the genetic markers
from 14q24.3, recombinational landmarks were sought by
direct inspection of the raw haplotype data only from geno-
typed affected members of the six pedigrees showing defini-
tive linkage to chromosome 14. This selective strategy in this
particular instance necessarily discards data from the recon-
structed genotypes of deceased affected members as well as
from elderly asymptomatic members of large pedigrees, and
takes no account of the smaller pedigrees of uncertain linkage
status. However, this strategy is very sound because it also
avoids the acquisition of potentially misleading genotype
data acquired either through errors in the reconstructed geno-
types of deceased affected members arising from non-pater-
nity or sampling errors or from the inclusion of unlinked
pedigrees.

Upon inspection of the haplotype data for affected sub-
jects, members of the six large pedigrees whose genotypes
were directly determined revealed obligate recombinants at
D14S48 and D14S53, and at D14S258 and D14S63. The
single recombinant at D14S53, which depicts a telomeric
boundary for the FAD region, occurred in the same AD
affected subject of the FAD1 pedigree who had previously
been found to be recombinant at several other markers located
telomeric to D14S53 including D14S48 (St. George-Hyslop,
P et al, 1992). Conversely, the single recombinant at
D148258, which marks a centromeric boundary of the FAD
region, occurred in an affected member of the FAD3 pedigree
who was also recombinant at several other markers centro-
meric to D14S258 including D14S63. Both recombinant sub-
jects had unequivocal evidence of Alzheimer’s Disease con-
firmed though standard clinical tests for the illness in other
affected members of their families, and the genotypes of both
recombinant subjects was informative and co-segregating at
multiple loci within the interval centromeric to D14S53 and
telomeric to D14S258.

When the haplotype analyses were enlarged to include the
reconstructed genotypes of deceased affected members of the
six large pedigrees as well as data from the remaining fifteen
pedigrees with probabilities for linkage of less than 0.95,
several additional recombinants were detected at one or more
marker loci within the interval between DI14S53 and
D148258. Thus, one additional recombinant was detected in
the reconstructed genotype of a deceased affected member of
each of three of the larger FAD pedigrees (FAD1, FAD2 and
other related families), and eight additional recombinants
were detected in affected members of five smaller FAD pedi-
grees. However, while some of these recombinants might
have correctly placed the AD3 gene within a more defined
target region, we were forced to regarded these potentially
closer “internal recombinants™ as unreliable not only of the
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reasons discussed earlier, but also because they provided
mutually inconsistent locations for the AD3 gene within the
D14S53-D14S258 interval.

Construction of a Physical Contig Spanning the AD3 Region.
As an initial step toward cloning the AD3 gene a contig of
overlapping genomic DNA fragments cloned into yeast arti-
ficial chromosome vectors, phage artificial chromosome vec-
tors and cosmid vectors was constructed (FIG. 15). FISH
mapping studies using cosmids derived from the YAC clones
932¢7 and 96415 suggested that the interval most likely to
carry the AD3 gene was at least five megabases in size.
Because the large size of this minimal co-segregating region
would make positional cloning strategies intactable, addi-
tional genetic pointers were sought which focused the search
for the AD3 gene to one or more subregions within the inter-
val flanked by D14S53 and D14S258. Haplotype analyses at
the markers between D14S53 and D14S258 failed to detect
statistically significant evidence for linkage disequilibrium
and/or allelic association between the FAD trait and alleles at
any of these markers, irrespective of whether the analyses
were restricted to those pedigrees with early onset forms of
FAD, or were generalized to include all pedigrees. This result
was not unexpected given the diverse ethnic origins of our
pedigrees. However, when pedigrees of similar ethnic descent
were collated, direct inspection of the haplotypes observed on
the disease bearing chromosomes segregating in different
pedigrees of similar ethnic origin revealed two clusters of
marker loci (Table 2). The first of these clusters located cen-
tromeric to D14S77 (D14S786, D14S277 and D14S268) and
spanned the 0.95 Mb physical interval contained in YAC
78842 (depicted as region B in FIG. 1¢). The second cluster
was located telomeric to D14S77 (D14S43, D14S273, and
D14S76) and spanned the —1 Mb physical interval included
within the overlapping YAC clones 964c2, 74163, 797d11
and part of 85415 (depicted as region A in FIG. 1¢). Identical
alleles were observed in at least two pedigrees from the same
ethnic origin (Table 2). As part of the strategy, it was reasoned
that the presence of shared alleles at one of these groups of
physically clustered marker loci might reflect the co-inherit-
ance of a small physical region surrounding the ARMP gene
on the original founder chromosome in each ethnic popula-
tion. Significantly, each of the shared extended haplotypes
were rare in normal Caucasian populations and allele sharing
was not observed at other groups of markers spanning similar
genetic intervals elsewhere on chromosome 14q24.3.

Transcription Mapping and Preliminary Analysis of Candi-
date Genes

To isolate expressed sequences encoded within both criti-
cal intervals, a direct selection strategy was used in involving
immobilized, cloned, human genomic DNA as the hybridiza-
tion target to recover transcribed sequences from primary
complementary DNA pools derived from human brain
mRNA (Rommens et al., 1993). Approximately 900 putative
c¢DNA fragments of size 100 to 600 base pairs were recovered
from regions A and B in FIG. 1c. These fragments were
hybridized to Southern blots containing genomic DNAs from
each of the overlapping YAC clones and genomic DNAs from
humans and other mammals. This identified a subset of 151
clones which showed evidence for evolutionary conservation
and/or for a complex structure which suggested that they were
derived from spliced mRNA. The clones within this subset
were collated on the basis of physical map location, cross-
hybridization and nucleotide sequence, and were used to
screen conventional human brain ¢cDNA libraries for longer
cDNAs. At least 19 independent cDNA clones over 1 kb in
length were isolated and then aligned into a partial transcrip-



US 7,507,798 B2

11

tion map of the AD3 region (FIG. 1d). Only three of these
transcripts corresponded to known characterized genes
(cFOS, dihydrolipoamide succinyl transferase and latent
transforming growth factor binding protein 2).

Recovery of Potential Candidate Genes

Each of the open reading frame portions of the candidate
genes were recovered by RT-PCR from mRNA isolated from
post-mortem brain tissue of normal control subjects and from
either post-mortem brain tissue or cultured fibroblast cell
lines of affected members of six pedigrees definitively linked
to chromosome 14. The RT-PCR products were then screened
for mutations using chemical cleavage and restriction endo-
nuclease fingerprinting single-strand sequence conforma-
tional polymorphism methods (Saleeba and Cotton, 1993;
Liuand Sommer, 1995), and by direct nucleotide sequencing.
With one exception, all of the genes examined, although of
interest, were not unique to affected subjects, and did not
co-segregate with the disease. The single exception was the
candidate gene represented by clone S182 which contained a
series of nucleotide changes not observed in normal subjects,
but which altered the predicted amino acid sequence in
affected subjects. Although nucleotide sequence differences
were also observed in some of the other genes, most were in
the 3' untranslated regions and none were unique to Ad-
affected subjects.

The remaining sequences, a subset of which are mapped in
FIG. 156 together with additional putative transcriptional
sequences not identified in FIG. 1c¢, are identified in the
sequence listings as 14 through 43. The SEQ IDNOS: 14 t0 43
represent neighbouring genes or fragments of neighbouring
genes adjacent the hARMP gene or possibly additional cod-
ing fragments arising from alternative splicing of the
hARMP. SEQ ID NOS:44-126 and SEQ ID NOS:150-160
represent neighboring genomic fragments containing both
exon and intron information. Such sequences are useful for
creating primers, for creating diagnostic tests, creating
altered regulatory sequences and use of adjacent genomic
sequences to create better animal models.

Characterization of the hARMP Gene

Hybridization of the S182 clone to northern blots identified
a transcript expressed widely in many areas of brain and
peripheral tissues as a major 3.0 kb transcript and a minor
transcript of 7.0 kb. Although the identity of the ~7.0 kb
transcript is unclear, two observations suggest that the ~3.0 kb
transcript represents an active product of the gene. Hybrid-
ization of the S182 clone to northern blots containing mRNA
from a variety of murine tissues, including brain, identifies
only a single transcript identical in size to the ~3.0 kb human
transcript. All of the longer cDNA clones recovered to date
(2.6-2.8 kb), which include both 5' and 3' UTRs and which
account for the ~3.0 kb band on the northern blot, have
mapped exclusively to the same physical region of chromo-
some 14. From these experiments the ~7.0 kb transcript could
represent either a rare alternatively spliced or polyadenylated
isoform of'the ~3.0 transcript or could represent another gene
with homology to S182.

The nucleotide sequence of the major transcript was deter-
mined from the consensus of eleven independent longer
c¢DNA clones and from 3 independent clones recovered by
standard 5' rapid amplification of cDNA ends and bears no
significant homology to other human genes. The cDNA of the
sequenced transcript is provided in SEQ ID NO:1 and the
predicted amino acid sequence is provided in SEQ ID NO:2.
The cDNA sequence of another sequenced human clone is
also provided as SEQ ID NO:133 and its predicted amino acid
sequence is provided in SEQ ID NO:134.
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Analysis of the 5' end of multiple cDNA clones and RT-
PCR products as well as corresponding genomic clones indi-
cates that the 5' UTR is contained within at least two exons
and that transcription either begins from two different start
sites and/or that one of the early 5' untranslated exons is
alternatively spliced (Table 6). The longest predicted open
reading frame contains 467 amino acids with a small alterna-
tively spliced exon of 4 aminc acids at 25 codons from the
putative start codon (Table 3). This putative start codon is the
first in phase ATG located 63 bp downstream of a TGA stop
codon and lacks a classical Kozak consensus sequences
around the first two in-phase ATG sequences (Rogaeret al., in
preparation). Like other genes lacking classical ‘strong’ start
codons, the putative 5' UTR of the human transcripts are rich
in GC.

Comparison of the nucleic acid and predicted amino acid
sequences with available databases using the BLAST align-
ment paradigms revealed modest amino acid similarity with
the C. elegans sperm integral membrane protein SPE-4
(p=1.5 €*°, 24-37% identity over three groups of at least fifty
residues) and weaker similarity to portions of several other
membrane spanning proteins including mammalian chro-
mogranin A and alpha subunit of mammalian voltage depen-
dent calcium channels (Altschul et al., 1990). This clearly
established that they are not the same gene. The amino-acid
sequence similarities across putative transmembrane
domains may occasionally yield alignment that simply arises
from the limited number of hydrophobic amino acids, but
there is also extended sequence alignment between S182
protein and SPE-4 at several hydrophillic domains. Both the
putative S182 protein and SPE-4 are predicted to be of com-
parable size (467 and 465 residues, respectively) and to con-
tain at least seven transmembrane domains with a large acidic
domain preceding the final predicted transmembrane
domains with a large acidic domain preceding the final pre-
dicted transmembrane domain. The S182 protein does have a
longer predicted hydrophillic region at the N terminus.

Further investigation of the hARMP has revealed a host of
sequence fragments which form the hARMP gene and
include intron sequence information, 5' end untranslated
sequence information and 3' end untranslated sequence infor-
mation (Table 6). Such sequence fragments are identified in
Sequence ID Nos. 6 to 13.

Mutations in the S182 Transcript

Direct sequencing of overlapping RT-PCR products span-
ning the 3.0 kb S182 transcript isolated from affected mem-
bers of the six large pedigrees linked to chromosome 14 led to
the discovery of eight missense mutations in each of the six
pedigrees (Table 7, FIG. 2). Each of these mutations co-
segregated with the disease in the respective pedigrees [FIG.
3(a) (b) (¢) (d) (e)], and were absent from 142 unrelated
neurologically normal subjects drawn from the same ethnic
origins as the FAD pedigrees (284 unrelated chromosomes).

The location of the gene within the physical interval seg-
regating with AD3 trait, the presence of eight different mis-
sense mutations which co-segregate with the disease train in
six pedigrees definitively linked to chromosome 14, and the
absence of these mutations in 284 independent normal chro-
mosomes cumulatively confirms that the hAARMP gene is the
AD3 locus. Further biologic support for this hypothesis arises
from the fact that the residues mutated in FAD kindreds are
conserved in evolution (Table 3) and occur in domains of the
protein which are also highly conserved, and from the fact
that the S182 gene product is expressed at high levels in most
regions of the brain including the most severely affected with
AD.
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The DNA sequence for the hARMP gene as cloned has
been incorporated into a plasmid Bluescript. This stable vec-
tor has been deposited at ATCC under accession number
97124 on Apr. 28, 1995.

Several mutations in the hARMP gene have been identified
which cause a severe type of familial Alzheimer’s Disease.
One, or a combination of these mutations may be responsible
for this form of Alzheimer’s Disease as well as several other
neurological disorders. The mutations may be any form of
nucleotide sequence alteration or substitution. Specific dis-
ease causing mutations in the form of nucleotide and/or
amino acid substitutions have been located, although we
anticipate additional mutations will be found in other fami-
lies. Each of these nucleotide substitutions occurred within
the putative ORF of the S182 transcript, and would be pre-
dicted to change the encoded amino acid at the following
positions, numbering from the first putative initiation codon.
The mutations are listed in respect of their nucleotide loca-
tions in SEQ ID NO:1 and SEQ ID NO:133 (an additional
human clone) and amino acid locations in SEQ ID NO:2 and
SEQ ID NO:134 (the additional human clone).

i) 685, A—=C Met 146 Leu
ii) 737, A—=G His 163 Arg
iii) 986, C—=A Ala 246 Glu
iv) 1105, C—=G Leu 286 Val
v) 1478, G—A Cys 410 Tyr
vi) 1027, C—=T Ala 260 Val
vii) 1102, C—T Ala 285 Val
viii) 1422, C—=G Leu 392 Val

The Metl46Leu, Ala246Glu and Cys410Tyr mutations
have not been detected in the genomic DNA of affected
members of the eight remaining small early onset autosomal
dominant FAD pedigrees or six additional families in our
collection which express late FAD onset. We predict that such
mutations would not commonly occur in late onset FAD
which has been excluded by genetic linkage studies from the
more aggressive form of AD linked to chromosome 14q24.3
(St. George-Hyslop, P et al., 1992; Schellenberg et al., 1993).
The His163Arg mutation has been found in the genomic
DNA of affected members of one additional FAD pedigree for
which positive but significant statistical evidence for linkage
to 14 becomes established. Age of onset of affected members
was consistent with affected individuals from families linked
to chromosome 14.

Mutations Ala260Val, Ala285Val, and Leu392Val all occur
within the acidic hydrophilic loop between putative trans-
membrane 6 (TM6) and transmembrane (TM7) (FIG. 6). Two
of the mutations (A260V; A285V) and the L.286V mutation
are also located in the alternative spliced domain.

All eight of the mutations can be assayed by a variety of
strategies (direct nucleotide sequencing, allele specific oli-
gos, ligation polymerase chain reaction, SSCP, RFLPs etc.)
using RT-PCR products representing the mature mRNA/
c¢DNA sequence or genomic DNA. Allele specific oligos were
chosen for assaying the mutations. For the A260V and the
A285V mutations, genomic DNA carrying the exon was
amplified using the same PCR primers and methods as for the
L.286V mutation. PCR products were then denatured and slot
blotted to duplicate nylon membranes using the slot blot
protocol described for the C410T mutation.
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Of all of the nucleotide substitutions co-segregated with
the disease in their respective pedigrees, none were seen in
asymptomatic family members aged more than two standard
deviations beyond the mean age of onset, and none were
present on 284 chromosomes from unrelated neurologically
normal subjects drawn from comparable ethnic origins.

Identification of an Alternative Splice Form of the ARMP
Gene Product

During sequencing studies of RT-PCR products for the
ARMP gene recovered from a variety of tissues, it was dis-
covered that some peripheral tissues (principally white blood
cells) demonstrated two alternative splice forms of the ARMP
gene. One form is identical to the (putatively 467 amino acid)
isoform constitutatively expressed in all brain regions. The
alternative splice form results from the exclusion of the seg-
ment of the cDNA between base pairs 1018 and 1116 inclu-
sive, and results in a truncated isoform of the ARMP protein
wherein the hydrophobic part of the hydrophilic acidically-
charged loop immediately C-terminal to TM6 is removed.
This alternatively spliced isoform therefore is characterized
by preservation of the sequence N-terminal to and including
the tyrosine at position 256, changing of the aspartate at 257
to alanine, and splicing on to the C-terminal part of the protein
from and including tyrosine 291. Such splicing differences
are often associated with important functional domains of the
proteins. This argues that this hydrophilic loop (and conse-
quently the N-terminal hydrophilic loop with similar amino
acid charge) is/are active functional domains of the ARMP
product and thus sites for therapeutic targeting.

ARMP Protein

With respect to DNA SEQ ID NO.1 and DNA SEQ ID
NO:133, analysis of the sequence of overlapping cDNA
clones predicted an ORF protein of 467 amino acids when
read from the first in phase ATG start codon and a molecular
mass of approximately 52.6 kDa as later described, due to
either polymorphisms in the protein or alternate splicing of
the transcript, the molecular weight of the protein can vary
due to possible substitutions or deletions of amino acids.

The analysis of predicted amino acid sequence using the
Hopp and Woods algorithm suggested that the protein prod-
uct is a multispanning integral membrane protein such as a
receptor, a channel protein, or a structural membrane protein.
The absence of recognizable signal peptide and the paucity of
glycoslyation sites are noteworthy, and the hydropathy profile
suggests that the protein is less likely to be a soluble protein
with a highly compact three-dimensional structure.

The protein may be a cellular protein with a highly compact
three dimensional structure in which respect is may be similar
to APOE which is also related to Alzheimer’s Disease. In light
of'this putative functional role, it is proposed that this protein
be labeled as the Alzheimer Related Membrane Protein
(ARMP). The protein also contains a number of potential
phosphorylation sites, one of which is the consensus site for
MAP kinase which is also involved in the hyperphosphorlya-
tion of tau during the normal conversion of normal tau to
neurofibrillary tangles. This consensus sequence may provide
a common putative pathway linking this protein and other
known biochemical aspects of Alzheimer’s Disease and
would represent a likely therapeutic target. Review of the
protein structure reveals two sequence YTPF (residues 115-
119) SEQ ID NO:161 and STPE (residues 353-356) SEQ ID
NO:162 which represent the 5/T-P motif which is the MAP
kinase consensus sequence. Several other phosphorylation
sites exist with consensus sequences for Protein Kinase C
activity. Because protein kinase C activity is associated with
differences in the metabolism of APP which are relevant to
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Alzheimer’s Disease, these sites on the ARMP protein and
homologues are sites for therapeutic targeting.

The N-terminal is characterized by a highly hydrophilic
acid charged domain with several potential phosphorylation
domains, followed sequentially by a hydrophobic membrane
spanning domain of 19 residues; a charged hydrophilic loop,
then five additional hydrophobic membrane spanning
domains interspersed with short (5-20 residue) hydrophilic
domains; an additional larger acidic hydrophilic charged
loop, and then at least one and possibly two other hydropho-
bic potentially membrane spanning domains culminating in a
polar domain at the C-terminus (Table 4 and FIG. 6B). The
presence of seven membrane spanning domains is character-
istic of several classes of G-coupled receptor proteins but is
also observed with other proteins including channel proteins.

Comparison of the nucleic acid and predicted amino acid
sequences with available databases using the BLAST align-
ment paradigms revealed amino acid similarity with the C.
elegans sperm integral membrane protein spe-4 and a simi-
larity to several other membrane spanning proteins including
mammalian chromogranin A and the a-subunit of mamma-
lian voltage dependent calcium channels.

The similarity between the putative products of the spe-4
and ARMP genes implies that they may have similar activi-
ties. The SPE-4 protein of C. elegans appears to be involved
in the formation and stabilization of the fibrous body-mem-
brane organelle (FMBO) complex during spermatogenesis.
The FBMO is a specialized Golgi-derived organelle, consist-
ing of a membrane bound vesicle attached to and partly sur-
rounding a complex of parallel protein fibers and may be
involved in the transport and storage of soluble and mem-
brane-bound polypeptides. Mutations in spe-4 disrupt the
FBMO complexes and arrest spermatogenesis. Therefore the
physiologic function of spe-4 may be either to stabilize inter-
actions between integral membrane budding and fusion
events, or to stabilize interactions between the membrane and
fibrillary proteins during the intracellular transport of the
FBMO complex during spermatogenesis. Comparable func-
tions could be envisaged for the ARMP. The ARMP could be
involved either in the docking of other membrane-bound
proteins such as PAPP, or the axonal transport and fusion
budding of membrane-bound vesicles during protein trans-
port such as in the golgi apparatus or endosome-lysosome
system. If correct, then mutations might be expected to result
in aberrant transport and processing of PAPP and/or abnor-
mal interactions with cytoskeletal proteins such as the micro-
tubule-associated protein Tau. Abnormalities in the intracel-
Iular and in the extracellular disposition of both BAPP and
Tau are in fact an integral part of the neuropathologic features
of Alzheimer’s Disease. Although the location of the ARMP
mutations in highly conserved residues within conserved
domains of the putative proteins suggests that they are patho-
genic, at least three of these mutations are conservative which
is commensurate with the onset of disease in adult life.
Because none of the mutations observed so far are deletions
or nonsense mutations that would be expected to cause a loss
of function, we cannot predict whether these mutations will
have a dominant gain-of-function effect and promote aberrant
processing of PAPP or a dominant loss-of-function effect
causing arrest of normal BAPP processing.

An alternative possibility is that the ARMP gene product
may represent a receptor or channel protein. Mutations of
such proteins have been causally related to several other
dominant neurologic disorders in both vertebrate (e.g.,
Malignant hyperthermia, hyperkalemic periodic paralysis in
humans) and in invertebrate organisms (deg-1(d) mutants in
C. elegans). Although the pathology of these other disorders
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does not resemble that of Alzheimer’s Disease there is evi-
dence for functional abnormalities in ion channels in Alzhe-
imer’s Disease. For example, anomalies have been reported
in the tetra-ethylammonium-sensitive 113 pS potassium
channel and in calcium homeostasis. Perturbations in trans-
membrane calcium fluxes might be especially relevant in
view of the weak homology between S182 and the a-ID
subunit of voltage-dependent calcium channels and the obser-
vations that increases in intracellular calcium in cultured cells
can replicate some of the biochemical features of Alzheimer’s
Disease such as alteration in the phosphorylation of Tau-
microtubule-associated protein and increased production of
AP peptides.

As mentioned purified normal ARMP protein is character-
ized by a molecular weight of 52.6 kDa. The normal ARMP
protein, substantially free of other proteins, is encoded by the
aforementioned SEQ ID NO:1 and SEQ ID NO:133. As will
be later discussed, the ARMP protein and fragments thereof
may be made by a variety of methods. Purified mutant ARMP
protein is characterized by FAD-associated phenotype (ne-
crotic death, apoptic death, granulovascular degeneration,
neurofibrillary degeneration, abnormalities or changes in the
metabolism of APP, and Ca**, K* and glucose, and mitochon-
drial function and energy metabolism neurotransmitter
metabolism, all of which have been found to be abnormal in
human brain, and/or peripheral tissue cells in subjects with
Alzheimer’s Disease) in a variety of cells. The mutant ARMP,
free of other proteins, is encoded by the mutant DNA
sequence.

Description of the ES-1 Gene, a Homologue of the ARMP
Gene

A gene, E5-1, with substantial nucleotide and amino acid
homology to the ARMP gene was identified by using the
nucleotide sequence of the cDNA for ARMP to search data
bases using the BLASTN paradigm of Atschul et al., 1990.
Three expressed sequence tagged sites (ESTs) identified by
accession numbers T03796, R14600, and R05907 were
located which had substantial homology (p<1.0e™'°°, greater
than 97% identity over at least 100 contiguous base pairs).

Oligonucleotide primers were produced from these
sequences and used to generate PCR products by reverse
transcriptase PCR (RT-PCR). These short RT-PCR products
were partially sequenced to confirm their identity with the
sequences within the data base and were then used as hybrid-
ization probes to screen full-length cDNA libraries. Several
different cDNA’s ranging in size from 1 Kb to 2.3 Kb were
recovered from a cancer cell cDNA library (CaCo-2) and
from a human brain ¢cDNA library (E5-1, G1-1, cc54, cc32).

The nucleotide sequence of these clones confirmed that all
were derivatives of the same transcript (designated E5-1). A
plasmid including this nucleic acid was deposited with the
ATCC under the terms of the Budapest Treaty on Jun. 28,
1995 and has been assigned ATCC accession number 97214.

The gene encoding the E5-1 transcript mapped to human
chromosome 1 using hybrid mapping panels and to two clus-
ters of CEPH Mega YAC clones which have been placed upon
a physical contig map (YAC clones 750g7, 921d12 mapped
by FISH to 1q41; and YAC clone 787g12 which also contains
an EST of the leukemia associated phosphoproteins (LAP18)
gene which has been mapped to 1p36.1-p35) (data not
shown).

Hybridization of the E5-1 cDNA clones to Northern Blots
detected an ~2.3 kilobase mRNA band in many tissues
including regions of the brain, as well as a ~2,6 K.b mRNA
band in muscle, cardiac muscle and pancreas (FIG. 7).
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In skeletal muscle, cardiac muscle and pancreas, the E5-1
gene is expressed at relatively higher levels than in brain and
as two different transcripts of ~2.3 Kb and ~2.6 Kb. Both of
the ES5-1 transcripts have sizes clearly distinguishable from
that of the 2.7 Kb ARMP transcript, and did not cross-hybrid-
ize with ARMP probes at high stringency. The cDNA
sequence of the E5-1 gene is identified as SEQ ID NO.:137.

The longest ORF within the ES-1 ¢cDNA consensus nucle-
otide sequence predicts a polypeptide containing 448 amino
acids (numbering from the first in-phase ATG codon which
was surrounded by a GCC-agg-GCt-ATG-c Kozak consensus
sequence) (SEQ ID NO.:138).

A comparison of the amino acid sequences of hARMP and
E5-1 homologue protein are shown in Table 8. Identical resi-
dues are indicated by vertical lines. The locations of muta-
tions in the E5-1 gene are indicated by downward pointing
arrows. The locations of the mutations in the hARMP gene
are indicated by upward pointing arrows. Putative TM
domains are in open ended boxes. The alternatively spliced
exons are denoted by superscripted (E5-1) or subscripted
(hARMP) “*”.

BLASTP alignment analyses also detected significant
homology with SPE-4 of C. elegans (P=3.5 e-26; iden-
tity=20-63% over five domains of at least 22 residues), and
weak homologies to brain sodium channels (alpha III sub-
unit) and to the alpha subunit of voltage dependent calcium
channels from a variety of species (P=0.02; identities 20-28%
over two or more domains each of at least 35 residues) (Ats-
chul, 1990). These alignments are similar to those described
above for the ARMP gene. However, the most striking homol-
ogy to the ES5-1 protein was found with the amino acid
sequence predicted for ARMP. ARMP and E-51 proteins
share 63% overall amino acid sequence identity, and several
domains display virtually complete identity (Table 8). Fur-
thermore, all eight residues mutated in ARMP in subjects
with AD3 are conserved in the E5-1 protein (Table 8). As
would be expected, hydrophobicity analyses suggest that
both proteins also share a similar structural organization.

The similarity was greatest in several domains of the pro-
tein corresponding to the intervals between transmembrane
domain 1 (TM1) and TM6, and from TM?7 to the C-terminus
of the ARMP gene. The main difference from ARMP is a
difference in the size and amino acid sequence of the acidi-
cally-charged hydrophilic loop in the position equivalent to
the hydrophilic loop between transmembrane domains TM6
and TM7 in the ARMP protein and in the sequence of the
N-terminal hydrophilic domains.

Thus, both proteins are predicted to possess seven hydro-
phobic putative transmembrane domains, and both proteins
bear large acidic hydrophilic domains at the N-terminus and
between TM6 and TM7 (FIGS. 6 and 8). A further similarity
arose from analysis of RT-PCR products from brain and
muscle RNA, which revealed that nucleotides 1153-1250 of
the E5-1 transcript are alternatively spliced. These nucle-
otides encode amino acids 263-296, which are located within
the TM6-TM7 loop domain of the putative E5-1 protein, and
which share 94% sequence identity with the alternatively
spliced residues 257-290 in ARMP.

The most noticeable differences between the two predicted
amino acid sequences occur in the amino acid sequence in the
central portion of the TM6-TM7 hydrophilic loop (residues
304-374 of ARMP; 301-355 of ES-1), and in the N-terminal
hydrophilic domain (Table 8). By analogy, this domain is also
less highly conserved between the murine and human ARMP
genes (identity=47/60 residues), and shows no similarity with
the equivalent region of SPE-4.
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A splice variant of the E5-1 cDNA sequence identified as
SEQ ID NO:137 has also been found in all tissues examined.
This splice variant lacks the tripet GAA at nucleotide posi-
tions 1338-1340.

A further variant has been found in one normal individual
whose E5-1 ¢cDNA had C replacing T at nucleotide position
626, which does not change the amino acid sequence.

Mutations of the E5-1 Gene Associated with Alzheimer’s
Disease

The strong similarity between ARMP and the E5-1 gene
product raised the possibility that the E5-1 gene might be the
site of disease-causing mutations in some of a small number
of'early onset AD pedigrees in which genetic linkage studies
have excluded chromosomes 14, 19 and 21. RT-PCR was
used to isolate cDNAs corresponding to the E5-1 transcript
from lymphoblasts, fibroblasts or post-mortem brain tissue of
affected members of eight pedigrees with early onset familial
AD (FAD) in which mutations in the § APP and ARMP gene
had previously been excluded by direct sequencing studies.

Examination of these RT-PCR products detected a het-
erozygous. A—G substitution at nucleotide 1080 in all four
affected members of an extended pedigree of Italian origin
(F1010) with early onset, pathologically confirmed FAD (on-
set=50-70 yrs.). This mutation would be predicted to cause a
Met—Val missense mutation at codon 239 (Table 8).

A second mutation (A—T at nucleotide 787) causing a
Asn—Ile substitution at codon 141 was found in affected
members of a group of related pedigrees of Volga German
ancestry (represented by cell lines AG09369, AG09907,
AG09952, and AG09905, Coriell Institute, Camden, N.J.)
Significantly, one subject (AG09907) was homozygous for
this mutation, an observation compatible with the inbred
nature of these pedigrees. Significantly, this subject did not
have a significantly different clinical picture from those sub-
jects heterozygous for the Argl4lle mutation. Neither of the
E5-1 gene mutations were found in 284 normal Caucasian
controls nor were they present in affected members of pedi-
grees with the AD3 type of AD.

Both of these mutations would be predicted to cause sub-
stitutions of residues which are highly conserved within the
ARMP/ES-1 gene family.

The finding of a gene whose product is predicted to share
substantial amino acid and structural similarities with the
ARMP gene product suggest that these proteins may be func-
tionally related either as independent proteins with overlap-
ping functions but perhaps with slightly different specific
activities, as physically associated subunits of a multimeric
polypeptide or as independent proteins performing consecu-
tive functions in the same pathway.

The observation of two different missense mutations in
conserved domains of the E5-1 protein in subjects with a
familial form of AD argues that these mutations are, like those
in the ARMP gene, causal to AD. This conclusion is signifi-
cant because, while the disease phenotypes associated with
mutations in the ARMP gene (onset 30-50 yrs., duration 10
years) are subtly different from that associated with muta-
tions in the E5-1 gene (onset 40-70 years; duration up to 20
years), the general similarities clearly argue that the bio-
chemical pathway subsumed by members of this gene family
is central to the genesis of at least early onset AD. The subtle
differences in disease phenotype may reflect a lower level of
expression of the ES-1 transcript in the CNS, or may reflect a
different role for the ES-1 gene product.

By analogy to the effects of ARMP mutations, ES-1 when
mutated may cause aberrant processing of APP (Amyloid
Precursor Protein) into Af peptide, hyperphosphorylation of
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Tau microtubule associated protein and abnormalities of
intracellular calcium homeostasis. Interference with these
anomalous interactions provides a potential therapy for AD.

Functional Domains of the ARMP Protein are Defined by
Splicing Sites and Similarities within Other Members of a
Gene Family

The ARMP protein is a member of a novel class of trans-
membrane proteins which share substantial amino acid
homology. The homology is sufficient that certain nucle-
otides probes and antibodies raised against one can identify
other members of this gene family. The major difference
between members of this family reside in the amino acid and
nucleotide sequence homologous to the hydrophillic acid
loop domain between putative transmembrane 6 and trans-
membrane 7 domains of the ARMP gene and gene product.
This region is alternatively spliced in some non-neural tis-
sues, and is also the site of several pathogenic disease-causing
mutations in the ARMP gene. The variable splicing of this
hydrophilic loop, the presence of a high-density of patho-
genic mutations within this loop, and the fact that the amino
acid sequences of the loop differs between members of the
gene family suggest that this loop is an important functional
domain of the protein and may confer some specificity to the
physiologic and pathogenic interactions which the ARMP
gene product undergoes because the N-terminal hydrophilic
domain shares the same acidic charge and same orientation
with respect to the membrane, it is very likely that these two
domains share functionality either in a coordinated (together)
or independent fashion (e.g., different ligands or functional
properties). As a result everything said about the hydrophilic
loop shall apply also to the N-terminal hydrophilic domain.

Knowledge of the specificity of the loop can be used to
identify ligands and functional properties of the ARMP gene
product (e.g. sites of interactions with APP, cytosolic proteins
such as kinases, Tau, and MAP, etc.). Soluble recombinant
fusion proteins can be made or the nucleotide sequence cod-
ing for amino acids within the loop or parts of the loop can be
expressed in suitable vectors (yeast-2-hybrid, baculovirus,
and phage-display systems for instance), and used to identify
other proteins which interact with ARMP in the pathogenesis
of Alzheimer’s Disease and other neurological and psychiat-
ric diseases. Therapies can be designated to modulate these
interactions and thus to modulate Alzheimer’s Disease and
the other conditions associated with acquired or inherited
abnormalities of the ARMP gene or its gene products. The
potential efficacy of these therapies can be tested by analyz-
ing the affinity and function of these interactions after expo-
sure to the therapeutic agent by standard pharmacokinetic
measurements of affinity (Kd and Vmax etc.) using synthetic
peptides or recombinant proteins corresponding to functional
domains of the ARMP gene (or its homologues). An alternate
method for assaying the effect of any interactions involving
functional domains such as the hydrophilic loop is to monitor
changes in the intracellular trafficking and post-translational
modification of the ARMP gene by in-situ hybridization,
immunohistochemistry, Western blotting and metabolic
pulse-chase labeling studies in the presence of and in the
absence of the therapeutic agents. A third way is to monitor
the effects of “downstream” events including (i) changes in
the intracellular metabolism, trafficking and targeting of APP
and its products; (ii) changes in second messenger event e.g.,
cAMP, intracellular Ca*™* protein kinase activities, etc.

Isolation and Purification of the ARMP Protein

The ARMP protein may be isolated and purified by meth-
ods selected on the basis of properties revealed by its
sequence. Since the protein possesses properties of a mem-
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brane-spanning protein, a membrane fraction of cells in
which the protein is highly expressed (e.g., central nervous
system cells or cells from other tissues) would be isolated and
the proteins removed by extraction and the proteins solubi-
lized using a detergent.

Purification can be achieved using protein purification pro-
cedures such as chromatography methods (gel-filtration, ion-
exchange and immunoaffinity), by high-performance liquid
chromatography (RP-HPLC, ion-exchange HPLC, size-ex-
clusion HPLC, high-performance chromatofocusing and
hydrophobic interaction chromatography) or by precipitation
(immunoprecipitation). Polyacrylamide gel electrophoresis
can also be used to isolate the ARMP protein based on its
molecular weight, charge properties and hydrophobicity.

Similar procedures to those just mentioned could be used
to purify the protein from cells transfected with vectors con-
taining the ARMP gene (e.g., baculovirus system, yeast
expression systems, eukaryotic expression systems).

Purified protein can be used in further biochemical analy-
ses to establish secondary and tertiary structure which may
aid in the design of pharmaceuticals to interact with the pro-
tein, alter protein charge configuration or charge interaction
with other proteins, lipid or saccharide moieties, alter its
function in membranes as a transporter channel or receptor
and/or in cells as an enzyme or structural protein and treat the
disease.

The protein can also be purified by creating a fusion protein
by legating the ARMP cDNA sequence to a vector which
contains sequence for another peptide (e.g., GST-glutathion-
ine succinyl transferase). The fusion protein is expressed and
recovered from prokaryotic (e.g., bacterial or baculovirus) or
eukaryotic cells. The fusion protein can then be purified by
affinity chromatography based upon the fusion vector
sequence. The ARMP protein can then be further purified
from the fusion protein by enzymatic cleavage of the fusion
protein.

Isolating Mouse ARMP Gene

In order to characterize the physiological significance of
the normal and mutant hARMP gene and gene products in a
transgenic mouse model it was necessary to recover a mouse
homologue of the hARMP gene. We recovered a murine
homologue for the hARMP gene by screening a mouse cDNA
library with a labelled human DNA probe and in this manner
recovered a 2 kb partial transcript (representing the 3' end of
the gene) and several RT-PCR products representing the 5'
end. Sequencing of the consensus cDNA transcript of the
murine homologue revealed substantial amino acid identity.
The sequence cDNA is identified in SEQ ID NO:3 and the
predicted amino acid sequence is provided in SEQ ID NO:4.
Further sequencing of the mouse cDNA transcript has pro-
vided the sequence of the complete coding sequence identi-
fied as SEQ ID NO:135 and the predicted amino acid
sequence from this sequence is provided in SEQ ID NO:136.
More importantly, all of the amino acids that were mutated in
the FAD pedigrees were conserved between the murine
homologue and the normal human variant (Table 3). This
conservation of the ARMP gene as is shown in Table 3,
indicates that an orthologous gene exists in the mouse
(mARMP), and it is now possible to clone mouse genomic
libraries using human ARMP probes. This will also make it
possible to identify and characterize the ARMP gene in other
species. This also provides evidence of animals with various
disease states or disorders currently known or yet to be elu-
cidated.
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Transgenic Mouse Model

The creation of a mouse model for Alzheimer’s Disease is
important to the understanding of the disease and for the
testing of possible therapies. Currently no unambiguous
viable animal model for Alzheimer’s Disease exists.

There are several ways in which to create an animal model
for Alzheimer’s Disease. Generation of a specific mutation in
the mouse gene such as the identified hARMP gene mutations
is one strategy. Secondly, we could insert a wild type human
gene and/or humanize the murine gene by homologous
recombination. Thirdly, it is also possible to insert a mutant
(single or multiple) human gene as genomic or minigene
c¢DNA constructs using wild type or mutant or artificial pro-
moter elements. Fourthly, knock-out of the endogenous
murine genes may be accomplished by the insertion of arti-
ficially modified fragments of the endogenous gene by
homologous recombination. The modifications include inser-
tion of mutant stop codons, the deletion of DNA sequences, or
the inclusion of recombination elements (lcx p sites) recog-
nized by enzymes such as Cre recombinase.

To inactivate the mARMP gene chemical or x-ray
mutagenesis of mouse gametes, followed by fertilization, can
be applied. Heterozygous offspring can then be identified by
Southern blotting to demonstrate loss of one allele by dosage,
or failure to inherit one parental allele using RFLP markers.

To create a transgenic mouse a mutant version of hRMP or
mARMP can be inserted into a mouse germ line using stan-
dard techniques of oocyte microinjection or transfection or
microinjection into stem cells. Alternatively, if it is desired to
inactivate or replace the endogenous mARMP gene, homolo-
gous recombination using embryonic stem cells may be
applied.

For oocyte injection, one or more copies of the mutant or
wild type ARMP gene can be inserted into the pronucleus of
a just-fertilized mouse oocyte. This oocyte is then reim-
planted into a pseudo-pregnant foster mother. The liveborn
mice can then be screened for integrants using analysis of tail
DNA for the presence of human ARMP gene sequences. The
transgene can be either a complete genomic sequence
injected as a YAC, BAC, PAC or other chromosome DNA
fragment, a cDNA with either the natural promoter or a het-
erologous promoter, or a minigene containing all of the cod-
ing region and other elements found to be necessary for
optimum expression.

Retroviral infection of early embryos can also be done to
insert the mutant or wild type hARMP. In this method, the
mutant or wild type hARMP is inserted into a retroviral vector
which is used to directly infect mouse embryos during the
early stages of development to generate a chimera, some of
which will lead to germline transmission. Similar experi-
ments can be conducted in the cause of mutant proteins, using
mutant murine or other animal ARMP gene sequences.

Homologous recombination using stem cells allows for
screening of gene transfer cells to identify the rare homolo-
gous recombination events. Once identified, these can be used
to generate chimeras by injection of mouse blastocysts, and a
proportion of the resulting mice will show germline transmis-
sion from the recombinant line. This methodology is espe-
cially useful if inactivation of the mARMP gene is desired.
For example, inactivation of the mARMP gene can be done by
designing a DNA fragment which contains sequences from a
mARMP exon flanking a selectable marker. Homologous
recombination leads to the insertion of the marker sequences
in the middle of an exon, inactivating the mARMP gene.
DNA analysis of individual clones can then be used to rec-
ognize the homologous recombination events.
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Itis also possible to create mutations in the mouse germline
by injecting oligonucleotides containing the mutation of
interest and screening the resulting cells by PCR.

This embodiment of the invention has the most significant
commercial value as a mouse model for Alzheimer’s Disease.
Because of the high percentage of sequence conservation
between human and mouse it is contemplated that an ortholo-
gous gene will exist also in many other species. It is thus
contemplated that it will be possible to generate other animal
models using similar technology.

Screening and Diagnosis for Alzheimer’s Disease General
Diagnostic Uses of the ARMP Gene and Gene Product

The ARMP gene and gene products will be useful for
diagnosis of Alzheimer’s Disease, presenile and senile
dementias, psychiatric diseases such as schizophrenia,
depression, etc., and neurologic diseases such as stroke and
cerebral hemorrhage—all of which are seen to a greater or
lesser extent in symptomatic subjects bearing mutations in
the ARMP gene or in the APP gene. Diagnosis of inherited
cases of these diseases can be accomplished by analysis of the
nucleotide sequence (including genomic and cDNA
sequences included in this patent). Diagnosis can also be
achieved by monitoring alterations in the electrophoretic
mobility and by the reaction with specific antibodies to
mutant or wild-type ARMP gene products, and by functional
assays demonstrating altered function of the ARMP gene
product. In addition, the ARMP gene and ARMP gene prod-
ucts can be used to search for inherited anomalies in the gene
and/or its products (as well as those of the homologous gene)
and can also be used for diagnosis in the same way as they can
be used for diagnosis of non-genetic cases.

Diagnosis of non-inherited cases can be made by observa-
tion of alterations in the ARMP transcription, translation, and
post-translational modification and processing as well as
alterations in the intracellular and extracellular trafficking of
ARMP gene products in the brain and peripheral cells. Such
changes will include alterations in the amount of ARMP
messenger RNA and/or protein, alteration in phosphorylation
state, abnormal intracellular location/distribution, abnormal
extracellular distribution, etc. Such assays will include:
Northern Blots (with ARMP-specific and ARMP non-spe-
cific nucleotide probes which also cross-react with other
members of the gene family), and Western blots and enzyme-
linked immunosorbent assays (ELISA) (with antibodies
raised specifically to: ARMP; to various functional domains
of ARMP; to other members of the homologous gene family;
and to various post-translational modification states includ-
ing glycosylated and phosphorylated isoforms). These assays
can be performed on peripheral tissues (e.g., blood cells,
plasma, cultured or other fibroblast tissues, etc.) as well as on
biopsies of CNS tissues obtained antimortem or postmortem,
and upon cerebrospinal fluid. Such assays might also include
in-situ hybridization and immunohistochemistry (to local-
ized messenger RNA and protein to specific subcellular com-
partments and/or within neuropathological structures associ-
ated with these diseases such as neurofibrillary tangles and
amyloid plaques).

Screening for Alzheimer’s Disease

Screening for Alzheimer’s Disease as linked to chromo-
some 14 may now be readily carried out because of the
knowledge of the mutations in the gene.

People with a high risk for Alzheimer’s Disease (present in
family pedigree) or, individuals not previously known to be at
risk, or people in general may be screened routinely using
probes to detect the present of a mutant ARMP gene by a
variety of techniques. Genomic DNA used for the diagnosis
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may be obtained from body cells, such as those present in the
blood, tissue biopsy, surgical specimen, or autopsy material.
The DNA may be isolated and used directly for detectionof'a
specific sequence or may be PCR amplified prior to analysis.
RNA or cDNA may also be used. To detect a specific DNA
sequence hybridization using specific oligonucleotides,
direct DNA sequencing, restriction enzyme digest, RNase
protection, chemical cleavage, and ligase-mediated detection
are all methods which can be utilized. Oligonucleotides spe-
cific to mutant sequences can be chemically synthesized and
labelled radioactively with isotopes, or non-radioactively
using biotin tags, and hybridized to individual DNA samples
immobilized on membranes or other solid-supports by dot-
blot or transfer from gels after electrophoresis. The presence
or absence of these mutant sequences are then visualized
using methods such as autoradiography, fluorometry, or calo-
rimetric reaction. Examples of suitable PCR primers which
are useful for example in amplifying portions of the subject
sequence containing the aforementioned mutations are set out
in Table 5. This table also sets out the change in enzyme site
to provide a useful diagnostic tool as defined herein.

Direct DNA sequencing reveals sequence differences
between normal and mutant ARMP DNA. Cloned DNA seg-
ments may be used as probes to detect specific DNA seg-
ments. PCR can be used to enhance the sensitivity of this
method. PCR is an enzymatic amplification directed by
sequence-specific primers, and involves repeated cycles of
heat denaturation of the DNA, annealing of the complemen-
tary primers and extension of the annealed primer witha DNA
polymerase. This results in an exponential increase of the
target DNA.

Other nucleotide sequence amplification techniques may
be used, such as ligation-mediated PCR, anchored PCR and
enzymatic amplification as would be understood by those
skilled in the art.

Sequence alterations may also generate fortuitous restric-
tion enzyme recognition sites which are revealed by the use of
appropriate enzyme digestion followed by gel-blot hybrid-
ization. DNA fragments carrying the site (normal or mutant)
are detected by their increase or reduction in size, or by the
increase or decrease of corresponding restriction fragment
numbers. Genomic DNA samples may also be amplified by
PCR prior to treatment with the appropriate restriction
enzyme and the fragments of different sizes are visualized
under UV light in the presence of ethidium bromide after gel
electrophoresis.

Genetic testing based on DNA sequence differences may
be achieved by detection of alteration in electrophoretic
mobility of DNA fragments in gels. Small sequence deletions
and insertions can be visualized by high resolution gel elec-
trophoresis. Small deletions may also be detected as changes
in the migration pattern of DNA heteroduplexes in non-de-
naturing gel electrophoresis. Alternatively, a single base sub-
stitution mutation may be detected based on differential PCR
product length in PCR. The PCR products of the normal and
mutant gene could be differentially detected in acrylamide
gels.

Nuclease protection assays (S1 or ligase-mediated) also
reveal sequence changes at specific location.

Alternatively, to confirm or detect a polymorphism restric-
tion mapping changes ligated PCR, ASO, REF-SSCP chemi-
cal cleavage, endonuclease cleavage at mismatch sites and
SSCP may be used. Both REF-SSCP and SSCP are mobility
shift assays which are based upon the change in conformation
due to mutations.

DNA fragments may also be visualized by methods in
which the individual DNA samples are not immobilized on
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membranes. The probe and target sequences may be in solu-
tion or the probe sequence may be immobilized. Autoradiog-
raphy, radioactive decay, spectrophotometry, and fluorometry
may also be used to identify specific individual genotypes.
Finally, mutations can be detected by direct nucleotide
sequencing.

According to an embodiment of the invention, the portion
of'the cDNA or genomic DNA segment that is informative for
a mutation, can be amplified using PCR. For example, the
DNA segment immediately surrounding the C410Y mutation
acquired from peripheral blood samples from an individual
can be screened using the oligonucleotide primers 885 (tg-
gagactggaacacaac) SEQ ID NO:127 and 893 (gtgtggccaggg-
tagagaact) SEQ ID NO:128. This region would then be ampli-
fied by PCR, the products separated by electrophoresis, and
transferred to membrane. Labelled oligonucleotide probes
are then hybridized to the DNA fragments and autoradiogra-
phy performed.

ARMP Expression

As an embodiment of the present invention, ARMP protein
may be expressed using eukaryotic and prokaryotic expres-
sion systems. Eukaryotic expression systems can be used for
many studies of the ARMP gene and gene product including
determination of proper expression and post-translational
modifications for full biological activity, identifying regula-
tory elements located in the 5' region of the ARMP gene and
their role in tissue regulation of protein expression, produc-
tion of large amounts of the normal and mutant protein for
isolation and purification, to use cells expressing the ARMP
protein as a functional assay system for antibodies generated
against the protein or to test effectiveness of pharmacological
agents, or as a component of a signal transduction system; to
study the function of the normal complete protein, specific
portions of the protein, or of naturally occurring and artifi-
cially produced mutant proteins.

Eukaryotic and prokaryotic expression systems were gen-
erated using two different classes of ARMP nucleotide cDNA
sequence inserts. In the first class, termed full-length con-
structs, the entire ARMP c¢DNA sequence is inserted into the
expression plasmid in the correct orientation, and includes
both the natural 5' UTR and 3' UTR sequences as well as the
entire open reading frame. The open reading frames bear a
nucleotide sequence cassette which allows either the wild
type open reading frame to be included in the expression
system or alternatively, a single or a combination of double
mutations can be inserted into the open reading frame. This
was accomplished by removing a restriction fragment from
the wild type open reading frame using the enzymes Narl and
PfimI and replacing it with a similar fragment generated by
reverse transcriptase PCR which bears the nucleotide
sequence encoding either the Metl46Leu mutation or the
Hys163Arg mutation. A second restriction fragment was
removed from the wild type normal nucleotide sequence for
the open reading frame by cleavage with the enzymes Pfiml
and Ncol and replaced with restriction fragments bearing
either nucleotide sequence encoding the Ala246Glu muta-
tion, or the Ala260Val mutation or the Ala285Val mutation or
the Leu286Val mutation, or the Leu392Val mutation, or the
Cys410Tyr mutation. Finally, a third variant bearing combi-
nations of either the Met146Leu or His163 Arg mutations in
tandem with the remaining mutations, was made by linking
the Narl-Pfiml fragment bearing these mutations and the
PfimI-Ncol fragments bearing the remaining mutations.

A second variant of ¢cDNA inserts bearing wild type or
mutant cDNA sequences was constructed by removing from
the full-length ¢cDNA the 5' UTR and part of the 3' UTR



US 7,507,798 B2

25

sequences. The 5' UTR sequence was replaced with a syn-
thetic oligonucleotide containing a Kpnl restriction site and a
Kozak initiation site (oligonucleotide 969: ggtaccgccaccat-
gacagaggtacctgcac, SEQ ID NO:139). The 3' UTR was
replaced with an oligonucleotide corresponding to position
2566 of the cDNA and bears an artificial EcoRI site (oligo-
nucleotide 970: gaattcactggctgtagaaaaagac, SEQ ID
NO:140). Mutant variants of this construct were then made by
inserting the same mutant sequences described above at the
Narl-Pfiml fragment, and at the PsImI-Ncol sites described
above.

For eukaryotic expressions, these various cDNA constructs
bearing wild type and mutant sequences described above
were cloned into the expression vector pZeoSV (invitrogen).
For prokaryotic expression, two constructs have been made
using the glutathione S-transferase fusion vector pGEX-kg.
The inserts which have been attached to the GST fusion
nucleotide sequence are the same nucleotide sequence
described above (generated with the oligonucleotide primers
969, SEQ ID NO:139 and 970, SEQ ID NO:140) bearing
either the normal open reading frame nucleotide sequence, or
bearing a combination of single and double mutations as
described above. This construct allows expression of the full-
length protein in mutant and wild type variants in prokaryotic
cell systems as a GST fusion protein which allows purifica-
tion of the full length protein followed by removal of the GST
fusion product by thrombin digestion. The second prokary-
otic cDNA construct was generated to create a fusion protein
with the same vector, and allows the production of the amino
acid sequence corresponding to the hydrophilic acidic loop
domain between TM6 and TM7 of the full-length protein, as
either a wild type nucleotide sequence (thus a wild type amino
acid sequence for fusion proteins) or as a mutant sequence
bearing either the Ala285Val mutation, or the Leu286Val
mutation, or the Leu392Val mutation. This was accomplished
by recovering wild type or mutant sequence from appropriate
sources of RNA using the oligonucleotide primers 989:
ggatceggtccacttegtatgetg, SEQ ID NO:141, and 990:
ttttttgaattettaggetatggttgtgticca, SEQ ID NO:142. This allows
cloning of the appropriate mutant or wild type nucleotide
sequence corresponding to the hydrophilic acid loop domain
at the BamHI and the EcoRI sites within the pGEX-KG
vector.

These prokaryotic expression systems allow the holo-pro-
tein or various important functional domains of the protein to
be recovered as fusion proteins and then used for binding
studies, structural studies, functional studies, and for the gen-
eration of appropriate antibodies.

Expression of the ARMP gene in heterologous cell systems
can be used to demonstrate structure-function relationships.
Ligating the ARMP DNA sequence into a plasmid expression
vector to transfect cells is a useful method to test the proteins
influence on various cellular biochemical parameters. Plas-
mid expression vectors containing either the entire, normal or
mutant human or mouse ARMP sequence or portions thereof,
can be used in vitro mutagenesis experiments which will
identify portions of the protein crucial for regulatory func-
tion.

The DNA sequence can be manipulated in studies to under-
stand the expression of the gene and its product, to achieve
production of large quantities of the protein for functional
analysis, for antibody production, and for patient therapy. The
changes in the sequence may or may not alter the expression
pattern in terms of relative quantities, tissue-specificity and
functional properties. Partial or full-length DNA sequences
which encode for the ARMP protein, modified or unmodified,
may be ligated to bacterial expression vectors. E. coli can be
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used using a variety of expression vector systems, e.g., the T7
RNA polymerase/promoter system using two plasmids or by
labeling of plasmid-encoded proteins, or by expression by
infection with M13 Phage mGPI-2. E. coli vectors can also be
used with Phage lamba regulatory sequences, by fusion pro-
tein vectors (e.g. lacZ and trpE), by maltose-binding protein
fusions, and by glutathione-S-transferase fusion proteins,
etc., all of which together with many other prokaryotic
expression systems are widely available commercially.

Alternatively, the ARMP protein can be expressed in insect
cells using baculoviral vectors, or in mammalian cells using
vaccinia virus or specialized eukaryotic expression vectors.
For expression in mammalian cells, the cDNA sequence may
be ligated to heterlogous promoters, such as the simian varus
(SV40) promoter in the pSV2 vector and other similar vectors
and introduced into cultured eukaryotic cells, such as COS
cells to achieve transient or long-term expression. The stable
integration of the chimeric gene construct may be maintained
in mammalian cells by biochemical selection, such as neo-
mycin and mycophoenolic acid.

The ARMP DNA sequence can be altered using procedures
such as restriction enzyme digestion, fill-in with DNA poly-
merase, deletion by exonuclease, extension by terminal
deoxynucleotide transferase, ligation of synthetic or cloned
DNA sequences and site-directed sequence alteration with
the use of specific oligonucleotides together with PCR.

The cDNA sequence or portions thereof, or a mini gene
consisting of a cDNA with an introl and its own promoter, is
introduced into eukaryotic expression vectors by conven-
tional techniques. These vectors permit the transcription of
the ¢cDNA in eukaryotic cells by providing regulatory
sequences that initiate and enhance the transcription of the
c¢DNA and ensure its proper splicing and polyadenylation.
The endogenous ARMP gene promoter can also be used.
Different promoters within vectors have different activities
which alters the level of expression of the cDNA. In addition,
certain promoters can also modulate function such as the
glucocorticoid-responsive promoter from the mouse mam-
mary tumor virus.

Some of the vectors listed contain selectable markers or
neo bacterial genes that permit isolation of cells by chemical
selection. Stable long-term vectors can be maintained in cells
as episomal, freely replicating entities using regulatory ele-
ments of viruses. Cell lines can also be produced which have
integrated the vector into the genomic DNA. In this manner,
the gene product is produced on a continuous basis.

Vectors are introduced into recipient cells by various meth-
ods including calcium phosphate, strontium phosphate, elec-
troporation, lipofection, DEAE dextran, microinjection, or by
protoplast fusion. Alternatively, the cDNA can be introduced
by infection using viral vectors.

Using the techniques mentioned, the expression vectors
containing the ARMP gene or portions thereof can be intro-
duced into a variety of mammalian cells from other species or
into non-mammalian cells.

The recombinant cloning vector, according to this inven-
tion, comprises the selected DNA of the DNA sequences of
this invention for expression in a suitable host. The DNA is
operatively linked in the vector to an expression control
sequence in the recombinant DNA molecule so that normal
and mutant ARMP protein can be expressed. The expression
control sequence may be selected from the group consisting
of sequences that control the expression of genes of prokary-
otic or eukaryotic cells and their viruses and combinations
thereof. The expression control sequence may be selected
from the group consisting of the lac system, the trp system,
the tac system, the trc system, major operator and promoter
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regions of phage lambda, the control region of the fd coat
protein, early and late promoters of SV40, promoters derived
from polyoma, adenovirus, retrovirus, baculovirus, simian
virus, 3-phosphoglycerate kinase promoter, yeast acid phos-
phatase promoters, yeast alpha-mating factors and combina-
tions thereof.

The host cell which may be transfected with the vector of
this invention may be selected from the group consisting of £.
coli, pseudomonas, bacillus subtillus, bacillus stearothermo-
philus, or other bacili; other bacteria, yeast, fungi, insect,
mouse or other animal, plant hosts, or human tissue cells.

For the mutant ARMP DNA sequence similar systems are
employed to express and produce the mutant protein.

Antibodies to Detect ARMP

Antibodies to epitopes with the ARMP protein can be
raised to provide information on the characteristics of the
proteins. Generations of antibodies would enable the visual-
izations of the proteins in cells and tissues using Western
blotting. In this technique, proteins are run on polyacrylamide
gel and then transferred onto nitrocellulose membranes.
These membranes are then incubated in the presence of the
antibody (primary), then following washing are incubated to
a secondary antibody which is used for detection of the pro-
tein-primary antibody complex. Following repeated washing,
the entire complex is visualized using colourimetric or
chemiluminescent methods.

Antibodies to the ARMP protein also allow for the use of
immunocytochemistry and immunofluorescence techniques
in which the proteins can be visualized directly in cells and
tissues. This is most helpful in order to establish the subcel-
Iular location of the protein and the tissue specificity of the
protein.

In order to prepare polyclonal antibodies, fusion proteins
containing defined portions or all of the ARMP protein can be
synthesized in bacteria by expression of corresponding DNA
sequences in a suitable cloning vehicle. The protein can then
be purified, coupled to a carrier protein and mixed with Fre-
und’s adjuvant (to help stimulate the antigenic response by
the rabbits) and injected into rabbits or other laboratory ani-
mals. Alternatively, protein can be isolated from cultured
cells expressing the protein. Following booster injections at
bi-weekly intervals, the rabbits or other laboratory animals
are then bled and the sera isolated. The sera can be used
directly or purified prior to use, by various methods including
affinity chromatography, Protein A-Sepharose, Antigen
Sepharose, Anti-mouse-Ig-Sepharose. The sera can then be
used to probe protein extracts run on a polyacrylamide gel to
identify the ARMP protein. Alternatively, synthetic peptides
can be made to the antigenic portions of the protein and used
to inoculate the animals.

To produce monoclonal ARMP antibodies, cells actively
expressing the protein are cultured or isolated from tissues
and the cell membranes isolated. The membranes, extracts or
recombinant protein extracts, containing the ARMP protein,
are injected in Freund’s adjuvant into mice. After being
injected 9 times over a three week period, the mice spleens are
removed and resuspended in a phosphate buffered saline
(PBS). The spleen cells serve as a source of lymphocytes,
some of which are producing antibody of the appropriate
specificity. These are then fused with a permanently growing
myeloma partner cell, and the products of the fusion are
plated into a number of tissue culture wells in the presence of
a selective agent such as HAT. The wells are then screened to
identify those containing cells making useful antibody by
ELISA. These are then freshly plated. After a period of
growth, these wells are again screened to identify antibody-
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producing cells. Several cloning procedures are carried out
until over 90% of the wells contain single clones which are
positive for antibody production. From this procedure a stable
line of clones is established which produce the antibody. The
monoclonal antibody can then be purified by affinity chroma-
tography using Protein A Sepharose, ion-exchange chroma-
tography, as well as variations and combinations of these
techniques.

In situ hybridization is another method used to detect the
expression of ARMP protein. In situ hybridization relies upon
the hybridization of a specifically labeled nucleic acid probe
to the cellular RNA in individual cells or tissues. Therefore, it
allows the identification of mRNA within intact tissues, such
as the brain. In this method, oligonucleotides corresponding
to unique portions of the ARMP gene are used to detect
specific mRNA species in the brain.

In this method a rat is anesthetized and transcardially per-
fused with cold PBS, followed by perfusion with a formalde-
hyde solution. The brain or other tissues is then removed,
frozen in liquid nitrogen, and cut into thin micron sections.
The sections are placed on slides and incubated in proteinase
K. Following rinsing in DEP, water and ethanol, the slides are
placed in prehybridization buffer. A radioactive probe corre-
sponding to the primer is made by nick translation and incu-
bated with the sectioned brain tissue. After incubation and air
drying, the labeled areas are visualized by autoradiography.
Dark spots on the tissue sample indicate hybridization of the
probe with brain mRNA which demonstrates the expression
of' the protein.

Antibodies may also be used coupled to compounds for
diagnostic and/or therapeutic uses such as radionuclides for
imaging and therapy and liposomes for the targeting of com-
pounds to a specific tissue location.

Isolation and Purification of E5-1 Protein

The E5-1 protein may be isolated and purified by the types
of methods described above for the ARMP protein.

The protein may also be prepared by expression of the ES-1
c¢DNA described herein in a suitable host. The protein is a
preferably expressed as a fusion protein by ligating its encod-
ing cDNA sequence to a vector containing the coding
sequence for another suitable peptide, e.g., GST. The fusion
protein is expressed and recovered from prokaryotic cells
such as bacterial or baculovirus cells or from eukaryotic cells.
Antibodies to ARMP, by virtue of portions of amino acid
sequence identity with ES-1, can be used to purity, attract and
bind to E5-1 protein and vice versa.

Transgenic Mouse Model of E5-1 Related Alzheimer’s Dis-
ease

An animal model of Alzheimer’s Disease related to muta-
tions of the E5-1 gene may be created by methods analogous
to those described above for the ARMP gene.

Antibodies

Due to its structural similarity with the ARMP, the E5-1
protein may be used for the development of probes, peptides,
or antibodies to various peptides within it which may recog-
nize both the E5-1 and the ARMP gene and gene products,
respectively. As a protein homologue for the ARMP, the E5-1
protein may be used as a replacement for a defective ARMP
gene product. It may also be used to elucidate functions of the
ARMP gene in tissue culture and vice versa.

Screening for Alzheimer’s Disease Linked to Chromosome 1
Screening for Alzheimer’s Disease linked to mutations of

the E5-1 gene may now be conveniently carried out.
General screening methods are described above in relation

to the described mutations in the ARMP gene. These
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described methods can be readily applied and adapted to
detection of the described chromosome 1 mutations, as will
be readily understood by those skilled in the art.

In accordance with one embodiment of the invention, the
Asnl411le mutation is screened for by PCR amplification of
the surrounding DNA fragment using the primers:

1041: 5'-cattcactgaggacacacc (end-labelled) SEQ ID
NO:163 and

1042: 5'-tgtagagcaccaccaaga
NO:164.

Any tissue with nucleated cell may be examined. The
amplified products are separated by electrophoresis and an
autoradiogram of'the gel is prepared and examined for mutant
bands.

In accordance with a further embodiment, the Met239Val
mutation is screened for by PCR amplification of its sur-
rounding DNA fragment using the primers:

1034: 5'-gcatggtgtgcatccact SEQ ID NO:165 and

1035: 5'-ggaccactctgggaggta SEQ ID NO:166.

The amplified products are separated and an autoradio-
gram prepared as described above to detect mutant bands.

The same primer sets may be used to detect the mutations
by means of other methods such as SSCP, chemical cleavage,
DGGE, nucleotide sequencing, ligation chain reaction and
allele specific oligonucleotides. As will be understood by
those skilled in the art, other suitable primer pairs may be
devised and used.

In inherited cases, as the primary event, and in non-inher-
ited cases as a secondary event due to the disease state, abnor-
mal processing of E5-1, ARMP, APP or proteins reacting with
E5-1, APP or ARMP, may occur. This can be detected as
abnormal phosphorylation, glycoslyation, glycation amida-
tion or proteolytic cleavage products in body tissues or fluids,
e.g., CSF or blood.

(unlabelled) SEQ ID

Therapies

An important aspect of the biochemical studies using the
genetic information of this invention is the development of
therapies to circumvent or overcome the ARMP gene defect,
and thus prevent, treat, control serious symptoms or cure the
disease. In view of expression of the ARMP gene in a variety
of'tissues, one has to recognize that Alzheimer’s Disease may
not be restricted to the brain. Alzheimer’s Disease manifests
itself as a neurological disorder which in one of its forms is
caused by a mutation in the ARMP gene, but such manifest
may be caused by mutations in other organ tissues, such as the
liver, releasing factors which affect the brain activity and
ultimately cause Alzheimer’s Disease. Hence, in considering
various therapies, it is understood that such therapies may be
targeted at tissue other than the brain, such as heart, placenta,
lung, liver, skeletal muscle, kidney and pancreas, where
ARMP is also expressed.

The effect of these mutations in ES-1 and ARMP is a gain
of'novel function which causes aberrant processing of (APP)
Amyloid Precursor Protein into Af peptide, abnormal phos-
phorylation homeostasis, and abnormal apoptosis. Therapy to
reverse this will be small molecules (drugs) recombinant
proteins, etc. which block the aberrant function by altering
the structure of the mutant proteins, etc. which block the
aberrant function by altering the structure of the mutant pro-
tein, enhancing its metabolic clearance or inhibiting binding
of ligands to the mutant protein, enhancing its metabolic
clearance or inhibiting binding of ligands to the mutant pro-
tein, or inhibiting the channel function of the mutant protein.
The same effect might be gained by inserting a second mutant
protein by gene therapy similar to the correction of the “Deg
1(d)” and “Mec 4(d)” mutations in C. elegans by insertion of
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mutant transgenes. Alternatively over expression of wild type
E5-1 protein or wild type ARMP or both may correct the
defect. This could be the administration of drugs or proteins to
induce the transcription and translation or inhibit the catabo-
lism of the native E5-1 and ARMP proteins. It could also be
accomplished by infusion of recombinant proteins or by gene
therapy with vectors causing expression of the normal protein
at a high level.

Rationale for Therapeutic, Diagnostic, and Investigational
Applications of the ARMP Gene and Gene Products as they
Relate to the Amyloid Precursor Protein

The AP peptide derivatives of APP are neurotoxic (Selkoe
et al, 1994). APP is metabolized by passages through the
Golgi network and then to secretory pathways via clathrin-
coated vesicles with subsequent passage to the plasma mem-
brane where the mature APP is cleaved by a-secretase to a
soluble fraction (Protease Nexin II) plus a non-amy-
loidogenic C-terminal peptide (Selkoe et al. 1995, Gandy et
al., 1993). Alternatively, mature APP can be directed to the
endosome-lysosome pathway where it undergoes beta and
gamma secretase cleavage to produce the AP peptides. The
phosphorylation state of the cell determines the relative bal-
ance of a-secretase (non-amyloidogenic) or AP pathways
(amyloidogenic pathway) (Gandy et al., 1993). The phospho-
rylation state of the cell can be modified pharmacologicially
by phorbol esters, muscarinic agonists and other agents, and
appears to be mediated by cytosolic factors (especially pro-
tein kinase C) acting upon an integral membrane protein in
the Golgi network, which we propose to the ARMP, and
members of the homologous family (all of which carry sev-
eral phosphorylation consensus sequences for protein kinease
C). Mutations in the ARMP gene will cause alterations in the
structure and function of the ARMP gene product leading to
defective interactions with regulatory elements (e.g., protein
kinase C) or with APP, thereby promoting APP to be directed
to the amyloidogenic endosome-lysosome pathway. Environ-
mental factors (viruses, toxins, and aging, etc.) may also have
similar effects on ARMP. To treat Alzheimer’s Disease, the
phosphorylation state of ARMP can be altered by chemical
and biochemical agents (e.g. drugs, peptides and other com-
pounds) which alter the activity of protein kinase C and other
protein kinase, or which alter the activity of protein phos-
phatases, or which modify the availability of ARMP to be
postranslationally modified. The interactions between
kinases and phosphatases with the ARMP gene products (and
the products of its homologues), and the interactions of the
ARMP gene products with other proteins involved in the
trafficking of the APP within the Golgi network can be modu-
lated to decrease trafficking of Golgi vesicles to the endo-
some-lysosome pathway thereby promoting A peptide pro-
duction. Such compounds will include: peptide analogues of
APP, ARMP, and homologues of ARMP as well as other
interacting proteins, lipids, sugars, and agents which promote
differential glycosylation of ARMP and its homologues;
agents which alter the biologic half-life of messenger RNA or
protein of ARMP and homologues including antibodies and
antisense oligonucleotides; and agents which act upon ARMP
transcription.

The effect of these agents in cell lines and whole animals
can be monitored by monitoring: transcription; translation;
post-translational modification of ARMP (e.g., phosphoryla-
tion or glycoslyation); and intracellular trafficking of ARMP
and its homologues through various intracellular and extra-
cellular compartments. Methods for these studies include
Western and Northern blots; immunoprecipitation after meta-
bolic labeling (pulse-chase) with radio-labeled methionine
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and ATP, and imminohistochemistry. The effect of these
agents can also be monitored using studies which examine the
relative binding affinities and relative amounts of ARMP gene
products in interactions with protein kinease C and/or APP
using either standard binding affinity assays or co-precipita-
tion and Western blots using antibodies to protein kinease C,
APP or ARMP and its homologues. The effect of these agents
can also be monitored by assessing the production of A
peptides by ELISA before and after exposure to the putative
therapeutic agent (Huang et al., 1993). The effect can also be
monitored by assessing the viability of cell lines after expo-
sure to aluminum salts and to A peptides which are through
to be neurotoxic in Alzheimer’s Disease. Finally, the effect of
these agents can be monitored by assessing the cognitive
function of animals bearing: their normal genotype at APP or
ARMP homologues; bearing human APP transgenes (with or
without mutations); or bearing human ARMP transgenes
(With or without mutations); or a combination of all of these.

Rationale for Therapeutic, Diagnostic, and Investigational
Applications of the ARMP Gene, the E5-1 Gene and Their
Products

The ARMP gene product and the E5-1 gene product have
amino acid sequence homology to human ion channel pro-
teins and receptors. For instance, the E5-1 protein shows
substantial homology to the human sodium channel a-sub-
unit (E=0.18, P=0.16, identities=22-27% over two regions of
at least 35 amino acid residues) using the BLASTP paradigm
of Atschul et al. 1990. Other diseases (such as malignant
hyperthermia and hyperkalemic periodic paralysis in humans
and the neurodegenerative of mechanosensory neurons in C.
elegans) arise through mutations in ion channels or receptor
proteins. Mutation of the ARMP gene or the E5-1 gene could
affect similar functions and lead to Alzheimer’s Disease and
other psychiatric and neurological diseases. Based upon this,
a test for Alzheimer’s Disease can be produced to detect an
abnormal receptor or an abnormal ion channel function
related to abnormalities that are acquired or inherited in the
ARMP gene and its product or in one of the homologous
genes such as E5-1 and their products. This test can be accom-
plished either in vivo or in vitro by measurements of ion
channel fluxes and/or transmembrane voltage or current
fluxes using patch clamp, voltage clamp and fluorescent dyes
sensitive to intracellular calcium or transmembrane voltage.
Defective ion channel or receptor function can also be
assayed by measurements of activation of second messengers
such as cyclic AMP, cGMP tyrosine kinases, phosphates,
increases in intracellular Ca®* levels, etc. Recombinantly
made proteins may also be reconstrued in artificial membrane
systems to study ion channel conductance. Therapies which
affect Alzheimer’s Disease (due to acquired/inherited defects
in the ARMP gene or E5-1 gene; due to defects in other
pathways leading to this disease such as mutations in APP;
and due to environmental agents) can be tested by analysis of
their ability to modify an abnormal ion channel or receptor
function induced by mutation in the ARMP gene or in one of
its homologues. Therapies could also be tested by their ability
to modity the normal function of an ion channel or receptor
capacity of the ARMP gene products and its homologues.
Such assays can be performed on cultured cells expressing
endogenous normal or mutant ARMP genes/gene products or
E5-1 genes/gene products. Such studies can be performed in
addition on cells transfected with vectors capable of express-
ing ARMP, parts of the ARMP gene and gene product, mutant
ARMP, E5-1 gene, parts of the ES-1 gene and gene product,
mutant ES-1 gene or another homologue in normal or mutant
form. Therapies for Alzheimer’s Disease can be devised to
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modify an abnormal ion channel or receptor function of the
ARMP gene or E5-1 gene. Such therapies can be conven-
tional drugs, peptides, sugars, or lipids, as well as antibodies
or other ligands which affect the properties of the ARMP or
E5-1 gene product. Such therapies can also be performed by
direct replacement of the ARMP gene and/or E5-1 gene by
gene therapy. In the case of an ion channel, the gene therapy
could be performed using either mini-genes (cDNA plus a
promoter) or genomic constructs bearing genomic DNA
sequences for parts or all of the ARMP gene. Mutant ARMP
or homologous gene sequence might also be used to counter
the effect of the inherited or acquired abnormalities of the
ARMP gene as has recently been done for replacement of the
mec 4 and deg 1 in C. elegans (Huang and Chalfie, 1994). The
therapy might also be directed at augmenting the receptor or
ion channel function of the homologous genes such as the
E5-1 gene, in order that it may potentially take over the
functions of the ARMP gene rendered defective by acquired
or inherited defects. Therapy using antisense oligonucle-
otides to block the expression of the mutant ARMP gene or
the mutant E5-1 gene, coordinated with gene replacement
with normal ARMP or E5-1 gene can also be applied using
standard techniques of either gene therapy or protein replace-
ment therapy.

Protein Therapy

Treatment of Alzheimer’s Disease can be performed by
replacing the mutant protein with normal protein, or by
modulating the function of the mutant protein. Once the bio-
logical pathway of the ARMP protein has been completely
understood, it may also be possible to modify the pathophysi-
ologic pathway (e.g., a signal transduction pathway) in which
the protein participates in order to correct the physiological
defect.

To replace the mutant protein with normal protein, or with
aprotein bearing a deliberate counterbalancing mutation it is
necessary to obtain large amounts of pure ARMP protein or
E5-1 protein from cultured cell systems which can express the
protein. Delivery of the protein to the affected brain areas or
other tissues can then be accomplished using appropriate
packaging or administrating systems.

Gene Therapy

Gene therapy is another potential therapeutic approach in
which normal copies of the ARMP gene are introduced into
patients to successfully code for normal protein in several
different affected cell types. The gene must be delivered to
those cells in a form in which it can be taken up and code for
sufficient protein to provide effective function. Alternatively,
in some neurologic mutants it has been possible to prevent
disease by introducing another copy of the homologous gene
bearing a second mutation in that gene or to alter mutation, or
use another gene to block its effect.

Retroviral vectors can be used for somatic cell gene
therapy especially because of their high efficiency of infec-
tion and stable integration and expression. The targeted cells
however must be able to divide and the expression of the
levels of normal protein should be high because the disease is
a dominant one. The full length ARMP gene can be cloned
into a retroviral vector and driven from its endogenous pro-
moter or from the retroviral long terminal repeat or from a
promoter specific for the target cell type of interest (such as
neurons).

Other viral vectors which can be used include adeno-asso-
ciated virus, vaccinia virus, bovine papilloma virus, or a
herpesvirus such as Epstein-Barr virus.

Gene transfer could also be achieved using non-viral
means requiring infection in vitro. This would include cal-



US 7,507,798 B2

33

cium phosphate, DEAE dextran, electroporation, and proto-
plast fusion. Liposomes may also be potentially beneficial for
delivery of DNA into a cell. Although these methods are
available, many of these are lower efficiency.

Antisense based strategies can be employed to explore
ARMP gene function and as a basis for therapeutic drug
design. The principle is based on the hypothesis that
sequence-specific suppression of gene expression can be
achieved by intracellular hybridization between mRNA and a
complementary antisense species. The formation of a hybrid
RNA duplex may then interfere with the processing/trans-
port/translation and/or stability of the target ARMP mRNA.
Hybridization is required for the antisense effect to occur,
however the efficiency of intracellular hybridization is low
and therefore the consequences of such an event may not be
very successful. Antisense strategies may use a variety of
approaches including the use of antisense oligonucleotides,
injection of antisense RNA and transfection of antisense
RNA expression vectors. Antisense effects can be induced by
control (sense) sequences, however, the extent of phenotypic
changes are highly variable. Phenotypic effects induced by
antisense effects are based on changes in criteria such as
protein levels, protein activity measurement, and target
mRNA levels. Multidrug resistance is a useful model to study
molecular events associated with phenotypic changes due to
antisense effects, since the multidrug resistance phenotype
can be established by expression of a single gene mdrl (MDR
gene) encoding for P-glycoprotein.

Transplantation of normal genes into the affected area of
the patient can also be useful therapy for Alzheimer’s Dis-
ease. In this procedure, a normal hARMP protein is trans-
ferred into a cultivable cell type such as glial cells, either
exogenously or endogenously to the patient. These cells are
then injected serotologicially into the disease affected
tissue(s). This is a known treatment for Parkinson’s disease.

Immunotherapy is also possible for Alzheimer’s Disease.
Antibodies can be raised to a mutant ARMP protein (or por-
tion thereof) and then administered to bind or block the
mutant protein and its deliterious effects. Simultaneously,
expression of the normal protein product could be encour-
aged. Administration could be in the form of a one time
immunogenic preparation or vaccine immunization. An
immunogenic composition may be prepared as injectables, as
liquid solutions or emulsions. The ARMP protein may be
mixed with pharmaceutically acceptable excipients compat-
ible with the protein. Such excipients may include water,
saline, dextrose, glycerol, ethanol and combinations thereof.
The immunogenic composition and vaccine may further con-
tain auxiliary substances such as emulsifying agents or adju-
vants to enhance effectiveness. Immunogenic compositions
and vaccines may be administered parenterally by injection
subcutaneously or intramuscularly.

The immunogenic preparations and vaccines are adminis-
tered in such amount as will be therapeutically effective,
protective and immunogenic. Dosage depends on the route of
administration and will vary according to the size of the host.

Similar gene therapy techniques may be employed with
respect to the E5-1 gene.

The above disclosure generally describes the present
invention. A more complete understanding can be obtained by
reference to the following specific examples. These examples
are described solely for purposes of illustration and are not
intended to limit the scope of the invention. Changes in the
form and substitution of equivalents are contemplated as cir-
cumstances may suggest or render expedient. Although spe-
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cific terms have been employed herein, such terms are
intended in a descriptive sense and not for purposes of limi-
tations.

EXAMPLE 1

Development of the Genetic, Physical “contig” and
Transcriptional Map of the Minimal Co-Segregating
Region

The CEPH Mega YAC and the RPCI PAC human total
genomic DNA libraries were searched for clones containing
genomic DNA fragments from the AD3 region of chromo-
some 14q24.3 using oliginucleotide probes for each of the ##
SSR marker loci used in the genetic linkage studies as well as
## additional markers depicted in FIG. 1a (Albertsen et al.,
1990; Chumakov et al., 1992; loannu et al.,, 1994). The
genetic map distances between each marker are depicted
above the contig, and are derived from published data (NIH/
CEPH Collaborative Mapping Group, 1992; Wang, 1992;
Weissenbach, J. etal., 1992 ; Gyapay, G. etal., 1994). Clones
recovered for each of the initial marker loci were arranged
into an ordered series of partially overlapping clones (“con-
tig”) using four independent methods. First, sequences rep-
resenting the ends of the YAC insert were isolated by inverse
PCR (Riley et al., 1990), and hybridized to Southern blot
panels containing restriction digests of DNA from all of the
YAC clones bearing overlapping sequences. Second, inter-
Alu PCR was performed on each YAC, and the resultant band
patterns were compared across the pool of recovered YAC
clones in order to identify other clones bearing overlapping
sequences (Bellamne-Chartelot et al., 1992; Chumakov et al;
1992). Third, to improve the specificity of the Alu-PCR fin-
gerprinting, we restricted the YAC DNA with Haelll or Rsal,
amplified the restriction products with both Alu and LIH
consensus primers, and resolved the products by polyacryla-
mide gel electrophoresis. Finally, as additional STSs were
generated during the search for transcribed sequences, these
STSs were also used to identify overlaps. The resultant contig
was complete except for a single discontinuity between
YAC932C7 bearing D14S53 and YAC746B4 containing
D14S61. The physical map order of the STSs within the
contig was largely in accordance with the genetic linkage map
for this region (NIH/CEPH Collaborative Mapping Group,
1992; Wang, 7., Webber, J. L., 1992; Weissenbach, J. et al.,
1992; Gyapay, G. et al., 1994). However, as with the genetic
maps, we were unable to unambiguously resolve the relative
order of the loci within the D14S43/D14871 cluster and the
D14S76/D14S273 cluster. PAC1 clones suggest that
D14S277 is telomeric to D14S268, whereas genetic maps
have suggested the reverse order. Furthermore, a few STS
probes failed to detect hybridization patterns in at least one
YAC clone which, on the basis of the most parsimonious
consensus physical map and from the genetic map, would
have been predicted to contain that STS. For instance, the
D14S268 (AFM265) and RSCAT7 STSs are absent from
YAC788H12 . Because these results are reproducible, and
occurred with several different STS markers, these results
most likely reflect the presence of small interstitial deletions
with one of the YAC clones.

EXAMPLE 2

Cumulative Two-point Lod Scores for Chromosome
14924.3 Markers

Genotypes of each polymorphic microsatellite marker
locus were determined by PCR from 1000 ng of genomic
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DNA of all available affected and unaffected pedigree mem-
bers as previously described (St. George-Hyslop, P et al,
1992) using primer sequences specific for each microsatellite
locus (Weissenbach, J et al., 1992; Gyapay, G et al., 1994).
The normal population frequency of each allele was deter-
mined using spouses and other neurologically normal sub-
jects from the same ethnic groups, but did not differ signifi-
cantly from those established for mixed Caucasian
populations (Weissenbach, J. et al., 1992; Gyapay, G. et al.,
1994). The maximum likelihood calculations assumed an age
of onset correction, marker allele frequencies derived from
published series of mixed Caucasian subjects, an estimated
allele frequence for the AD3 mutation of 1:1000 as previously
described (St. George-Hyslop, P. et al., 1992). The analyses
were repeated using equal marker allele frequencies, and
using phenotype information only from affected pedigree
members as previously described to ensure that inaccuracies
in the estimated parameters used in the maximum likelihood
calculations did not misdirect the analyses (St. George-Hys-
lop, P. et al., 1992). These supplemental analyses did not
significantly alter either the evidence supporting linkage, or
the discovery of recombination events.

EXAMPLE 3

Haplotypes Between Flanking Markers Segregated
with AD3 in FAD Pedigrees

Extended haplotypes between the centromeric and telom-
eric flanking markers on the parental copy of chromosome 14
segregating with AD3 in fourteen early onset FAD pedigrees
(pedigrees NIH2, MGHI1, Torl.1, FAD4, FAD1, MEX1, and
FAD?2 show pedigree specific lod scores Z+3.00 with at least
one marker between D14S258 and D14S53). Identical partial
haplotypes (boxed) are observed in two regions of the disease
bearing chromosome segregating in several pedigrees of
similar ethnic origin. In region A, shared alleles are seen at
D148268 (“B”: allele size=126 bp, allele frequence in normal
Caucasians=0.04; “C”: size=124 bp, frequency=0.38);
D148277 (“B”: size=156 bp, frequency=0.19; “C”: size—
154 bp, frequency=0.33); and RSCAT6 (“D”: size=111 bp,
frequency 0.25; “E” size=109 bp, frequency=0.20; “F”
size=107 bp, frequency=0.47). In region B, alleles of identi-
cal size are observed at D14S43 (“A”: size=193 bp, fre-
quency=0.01; “D”: size 187 bp, frequency=0.12; “E”
size=185 bp, frequency=0.26; “I” size=160 bp, fre-
quency=0.38); D14S273 (“3”: size=193 bp, frequency=0.38;
“4” size=191 bp, frequency=0.16; “5”: size=189 bp, fre-
quency=0.34; “6”: size=187 bp, frequency=0.02) and
D14S76 (“1”: size=bp, frequency=0.01; “5”: size=bp, fre-
quency=0.38; “6™: size=bp, frequency=0.07, “9”: size=bp,
frequency=0.38). The ethnic origins of each pedigree are
abbreviated as: Ashk=Askenazi Jewish; Ital=Southern Ital-
ian; Angl=Anglo-Saxon-Celt; FrCan=French Canadian;
Jpn=Japanese; Mex=Mexican Caucasian; Ger=German;
Am=American Caucasian. The type of mutation detected is
depicted by the amino acid substitution and putative condon
number or by ND where no mutation has been detected
because a comprehensive survey has not been undertaken due
to the absence of a source of mRNA for RT-PCR studies.

EXAMPLE 4

Recovery of Transcribed Sequences from the AD3
Interval

Putative transcribed sequences encoded in the AD3 inter-
val were recovered using either a direct hybridization method
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in which short cDNA fragments generated from human brain
mRNA were hypridized to immobilized cloned genomic
DNA fragments (Rommens, ] M et al., 1993). The resultant
short putatively transcribed sequences were used as probes to
recover longer transcripts from human brain cDNA libraries
(Stratagene, La Jolla). The physical locations of the original
short clone and of the subsequently acquired longer cDNA
clones were established by analysis of the hybridization pat-
tern generated by hybridizing the probe to Southern blots
containing a panel of EcoRI digested total DNA samples
isolated from individual YAC clones within the contig. The
nucleotide sequence of each of the longer cDNA clones was
determined by automated cycle sequencing (Applied Biosys-
tems Inc., CA), and compared to other sequences in nucle-
otide and protein databases using the blast algorithm (Ats-
chul, S F et al., 1990). Accession numbers for the transcribed
sequences in this report are 1.40391, 1.40392, 1.40393,
140394, 140395, 140396, 140397, 140398, 140399,
140400, L.40401, 1.40402, and [.40403.

EXAMPLE 5

Locating Mutations in the ARMP Gene Using
Restriction Enzymes

The presence of Ala 246 Glu mutation which creates a Ddel
restriction site was assayed in genomic DNA by PCR using
the end labelled primer 849 (5'-atctccggcaggcatatct-3') SEQ
1D NO:129 and the unlabelled primer 892 (5'-tgaaatcacage-
caagatgag-3") SEQ ID NO:130 to amplify an 84 bp genomic
exon fragment using 100 ng of genomic DNA template, 2 mM
MgCl,, 10 pMoles of each primer, 0.5 U Taq polymerase, 250
uM dNTPs for 30 cycles of 95° C.x20 seconds, 60° C.x20
seconds, 72° C.x5 seconds. The products were incubated with
an excess of Ddel for 2 hours according to the manufacturers
protocol, and the resulting restriction fragments were
resolved on a 6% nondenaturing polyacrylamide gel and
visualized by autoradiography. The presence of the mutation
was inferred from the clevage of the 84 bp fragment due to the
presence of a Ddel restriction site. All affected members of
the FAD1 pedigree (filled symbols) and several at-risk mem-
bers (“R”) carried the Ddel site. None of the obligate escapees
(those individuals who do not get the disease, age >70 years),
and none of the normal controls carried the Ddel mutation.

EXAMPLE 6

Location Mutation in the ARMP Gene Using Allelle
Specific Oligonucleotides

The presence of the Cys 410 Tyr mutation was assayed
using allele specific oligonucleotides. 100 ng of genomic
DNA was amplified with the exonic sequence primer 885
(5'-tggagactggaacacaac-3') SEQ ID NO:127 and the oppos-
ing intronic sequence primer 893 (5'-gtgtggccagggtagagaact-
39 SEQ ID NO:128 using the above reaction conditions
except 2.5 mM MgCl,, and cycle conditions of 94° C.x20
seconds, 58° C.x20 seconds, and 72° C. for 10 seconds). The
resultant 216 bp genomic fragment was denatured by 10-fold
dilution in 0.4M NaOH, 25 mM EDTA, and was vacuum
slot-blotted to duplicate nylon membranes. The end-labelled
“wild-type” primer 890 (5'-ccatagcctgtttegtage-3') SEQ ID
NO:131 and the end-labelled “mutant” primer 891 (5'-ccat-
agectAtttegtage-3') SEQ ID NO: 132 were hybridized to sepa-
rate copies of the slot-blot filters in 5xSSC, 5x Denhardt’s,
0.5% SDS for 1 hour at 48° C., and then washed successively
in 2xSSC at 23° C. and 2xSSC, 0.1% SDS at 50° C. and then
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exposed to X-ray film. All testable affected members as well
as some at-risk members of the AD3 (shown) and NIH2
pedigrees (not shown) possessed the Cys 410 Tyr mutation.
Attempts to detect the Cys 410 Try mutation by SSCP
revealed that a common intronic sequence polymorphism
migrated with the same SSCP pattern.

EXAMPLE 7

Northern Hybridization Demonstrating the
Expression of ARMP Protein mRNA in a Variety of
Tissues

Total cytoplasmic RNA was isolated from various tissue
samples (including heart, brain, and different regions of pla-
centa, lung, liver, skeletal muscle, kidney and pancreas)
obtained from surgical pathology using standard procedures
such as CsCl purification. The RNA was then electrophoresed
on a formaldehyde gel to permit size fractionation. The nitro-
cellulose membrane was prepared and the RNA was then
transferred onto the membrane. >*P-labelled cDNA probes
were prepared and added to the membrane in order for hybrid-
ization between the probe the RNA to occur. After washing,
the membrane was wrapped in plastic film and placed into
imaging cassettes containing X-ray film. The autoradio-
graphs were then allowed to develop for one to several days.
The positions of the 28S and 18S rRNA bands are indicated.
Sizing was established by comparison to standard RNA
markers. Analysis of the autoradiographs revealed a promi-
nent band at3.0 kb in size. These northern blots demonstrated
the ARMP gene is expressed in all of the tissues examined.

EXAMPLE 8

Eukaryotic and Prokaryotic Expression Vector
Systems

Eukaryotic and prokaryotic expression systems have been
generated using two different classes of ARMP nucleotide
c¢DNA sequence inserts. In the first class, termed full-length
constructs, the entire ARMP ¢DNA sequence was inserted
into the expression plasmid in the correct orientation, and
included both the natural 5' UTR and 3' UTR sequences as
well as the entire open reading frame. The open reading
frames bear a nucleotide sequence cassette which allows
either the wild type open reading frame to be included in the
expression system or alternatively, single or a combination of
double mutations can be inserted into the open reading frame.
This was accomplished by removing a restriction fragment
from the wild type open reading frame using the enzymes
Narl and Pfim[ and replacing it with a similar fragment gen-
erated by reverse transcriptase PCR and which bears the
nucleotide sequence encoding either the Metl46L.eu muta-
tion or the Hys163Arg mutation. A second restriction frag-
ment was removed from the wild type normal nucleotide
sequence for the open reading frame by cleavage with the
enzymes Pfliml and Ncol and replaced with restriction frag-
ments bearing either the nucleotide sequence encoding the
Ala246Glu mutation, or the Ala260Val mutation or the
Ala285Val mutation or the Leu286Val mutation, or the
Leu392Val mutation, or the Cys410 Tyr mutation. Finally, a
third variant bearing combinations of either the Met146Leu
or His163 Arg mutations in tandem with the remaining muta-
tions by linking the Narl-Pflml fragment bearing these muta-
tions and the PflmI-Ncol fragment bearing the remaining
mutations.

A second variant of cDNA inserts bearing wild type or
mutant cDNA sequences was constructed by removing from
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the full-length ¢cDNA the 5' UTR and part of the 3' UTR
sequences. The 5' UTR sequence was replaced with a syn-
thetic oligonucleotide containing a Kpnl restriction site and a
Kozak initiation site (oligonucleotide 969: ggtaccgccaccat-
gacagaggtacctgcac) SEQ ID NO:139. The 3' UTR was
replaced with an oligonucleotide corresponding to position
2566 of the cDNA and bears an artificial EcoRI site (oligo-
nucleotide 970:gaattcactggcetgtagaaaaagac) SEQ ID NO:140.
Mutant variants of this construct were then made by inserting
the same mutant sequences described above at the Narl-Pfiml
fragment, and at the PsImI-Ncol sites described above.

For eukaryotic expressions, these various cDNA constructs
bearing wild type and mutant sequences were cloned into the
expression vector pZeoSV (invitrogen). For prokaryotic
expression, two constructs were made using the gluthathione
S-transferase fusion vector pGEX-kg. The inserts which have
been attached to the GST fusion nucleotide sequence are the
same nucleotide sequence described above generated with
the oligonucleotide primers 969, SEQ ID NO:139 and 970,
SEQ ID NO:140, bearing either the normal open reading
frame nucleotide sequence or bearing a combination of single
and double mutations as described above. This construct
allows expression of the full-length protein in mutant and
wild type variants in prokaryotic cell systems as a GST fusion
protein which will allow purification of the full-length protein
followed by removal of the GST fusion product by thrombin
digestion. The second prokaryotic cDNA construct was gen-
erated to create a fusion protein with the same vector, and
allows the production ofthe amino acid sequence correspond-
ing to the hydrophillic acid loop domains between TM6 and
TM?7 of the full-length protein, as either a wild type nucle-
otide sequence (thus a wild type amino acid sequence for
fusion proteins) or as a mutant sequence bearing either the
Ala285Val mutation, or the Leu286Val mutation, or the
Leu392Val mutation. This was accomplished by recovering
wild type or mutant sequence from appropriate sources of
RNA using the oligonucleotide primers 989:ggatccggtecact-
tegtatgetg SEQ ID NO:141, and 990:ttttttgaattcttaggcetatggt-
tgtgttcca SEQ ID NO:142. This allows cloning of the appro-
priate mutant or wild type nucleotide sequence corresponding
to the hydrophillic acid loop domain at the BamHI and the
EcoRI sites within the pGEX-KG vector.

These prokaryotic expression systems allow the holo-pro-
tein or various important functional domains of the protein to
be recovered as fusion proteins and then used for binding
studies, structural studies, functional studies, and for the gen-
eration of appropriate antibodies.

EXAMPLE 9

Identification of Three New Mutations in the ARMP
Gene

Three novel mutations have been identified in subjects
affected with early onset Alzheimer’s Disease. All of these
mutations co-segregate with the disease, and are absent from
at least 200 normal chromosomes. The three mutations are as
follows: a substitution of C by T at position 1027 which
results in the substitution of alanine 260 for valine; substitu-
tion of C by T at position 1102, which results in the substitu-
tion of alanine at 285 by valine; and substitution of C by G at
position 1422 which results in the substitution of leucine 392
by valine. Significantly, all of these mutations occur within
the acidic hydrophillic loop between putative. TM6 and TM7.
Two of the mutations (A260V; A285V) and the L.286V muta-
tion are also located in the alternative spliced domain.
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The three new mutations, like the other mutations, can be
assayed by a variety of strategies (direct nucleotide sequenc-
ing, Allele specific oligos, ligation polymerase chain reac-
tion, SSCP, RFLPs) using RT-PCR products representing the
mature mRNA/cDNA sequence or genomic DNA. We have
chosen allele specific oligos. For the A260V and the A285V
mutations, genomic DNA carrying the exon can be amplified
using the same PCR primers and methods for the [.286V
mutation. PCR products were then denatured and slot blotted
to duplicate nylon membranes using the slot blot protocol
described for the C410T mutation.

The Ala260Val mutation was scored by these blots by using
hybridization with end-labeled allele-specific oligonucle-
otides corresponding to the wild type sequence (994:gattagtg-
gttgttttgtg) SEQ ID NO:143 or the mutant sequence (995:
gattagtggctgttttgtg) SEQ ID NO:144 by hybridization at 48°
C. followed by a wash at 52° in 3xSSC buffer containing
0.1% SDS. The Ala285Val mutation was scored on these slot
blots as described above but using instead the allele-specific
oligonucleotides for the wild type sequence (1003:tttttc-
cagctctcattta) SEQ ID NO:145 or the mutant primer (1004:
tttttecagttcteattta) SEQ 1D NO:146 at 48° C. followed by
washing at 52° C. as above except that the wash solution was
2xSSC.

The Leu392Val mutation was scored by amplification of
the exon from genomic DNA using primers 996 (aaacttggat-
tgggagat) SEQ ID NO:167 and 893 (gtgtggccagggtagagaact)
SEQ ID NO:128 using standard PCR buffer conditions
excepting that the magnesium concentration was 2 mM and
cycle conditions were 94° C. time 10 seconds, 56° C. times 20
seconds, and 72° C. for 10 seconds. The result 200 based pair
genomic fragment was denatured as described for the
Cys410Tyr mutation and slot-blotted in duplicate to nylon
membranes. The presence or absence of the mutation was
then scored by differential hybridization to either a wild type
end-labelled oligonucleotide (999:tacagtgttctggttggta) SEQ
IDNO:148 or with an end-labeled mutant primer (100:tacagt-
gttgtggttggta) SEQ ID NO:149 by hybridization at 45° C. and
then successive washing in 2xSSC at 23° and then at 68° C.

EXAMPLE 10

Polyclonal Antibody Production

Peptide antigens were synthesized by solid-phase tech-
niques and purified by reverse phase high pressure liquid
chromatography. Peptides were covalently linked to keyhole
limpet hematoxylin (KLH) via disulfide linkages that were
made possible by the addition of a cystein residue at the
peptide C-terminus. This additional residue does not appear
normally in the protein sequence and was included only to
facilitate linkage to the KLLH molecule. A total of three rabbits
were immunized with peptide-KLH complexes for each pep-
tide antigen and were then subsequently give booster injec-
tions at seven day intervals. Antisera were collected for each
peptide and pooled and IgG precipitated with ammonium
sulfate. Antibodies were then affinity purified with Sulfo-link
agarose (Pierce) coupled with the appropriate peptide. This
final purification is required to remove non-specific interac-
tions of other antibodies present in either the pre- or post-
immune serum.
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The specific sequences to which we have raised antibodies
are:

SEQ ID NO:168
Polyclonal antibody 1:
NDNRERQEHNDRRSL (C)-residues 30-44

SEQ ID NO:169
Polyclonal antibody 2:
KDGQLIYTPFTEDTE (C)-residues 109-123

SEQ ID NO:170
Polyclonal antibody 3:
EAQRRVSKSKYNAE (C)-residues 304-318

SEQ ID NO:171

Polyclonal antibody 4:
SHLGPHRSTPESRAA (C)-residues 346-360

The non-native cysteine residue is indicated at the C-terminal
by (C). These sequences are contained within various pre-
dicted domains of the protein. For example, antibodies 1, 3,
and 4 are located in potentially functional domains that are
exposed to the aqueous media and may be involved in binding
to other proteins critical for the development of the disease
phenotype. Antibody 2 corresponds to a short linking region
situated between the predicted first and second transmem-
brane helices.

EXAMPLE 11
Identification of Two Mutations in E5-1 Gene

RT-PCR products corresponding to the ES-1 ORF were
generated from RNA of lymphoblasts or frozen post-mortem
brain tissue using oligonucleotide primer pairs 1021:5'-ca-
gaggatggagagaatac SEQ ID NO:172 and 1018:5'-ggcte-
cccaaaactgtcat SEQ ID NO:173 (product=888 bp); and 1071:
S'-gecctagtgttcatcaagta SEQ ID NO:174 and 1022:5'-
aaagegggagcecaaagtc SEQ ID NO:175 (product=826 bp) by
PCR using 250 uMol dNTPs, 2.5 mM MgCl2, 10 pMol oli-
gunucleotides in 10 pl cycled for 40 cycles of 94° C.x20
seconds, 58° C.x20 seconds, 72° C.x45 seconds. The PCR
products were sequenced by automated cycle sequencing
(ABI, Foster City, A) and the fluorescent chromatograms
were scanned for heterozygous nucleotide substitutions by
direct inspection and by the Factura (ver 1.2.0) and Sequence
Navigator (ver 1.0.1b15) software packages (data not shown).

Asnl41lle: the A—T substitution at nucleotide 787 creates
a Bcell restriction site. The exon bearing this mutation was
amplified from 100 ng of genomic DNA using 10 pMol of
oligonucleotides 1041: 5'-cattcactaggacacacc SEQ ID
NO:163 (end-labelled) and 1042: 5'-tgtagagcaccaccaaga
SEQ ID NO:164 (unlabelled), and PCR reaction conditions
similar to those described below for the Met239Val. 2 pul of the
PCR product was restricted to Be1l (NEBL, Beverly, Mass.)
in 10 pl reaction volume according to the manufacturers’
protocol, and the products were resolved by non-denaturing
polyacrylamide gel electrophoresis. In subjects with wild
type sequences, the 114 bp PCR product is cleaved into 68 bp
and 46 bp fragments. Mutant sequences cause the product to
be cleaved into 53 bp, 46 bp and 15 bp.

Met239Val: The A—G substitution at nucleotide 1080
deletes a Nlalll restriction site, allowing the presence of the
Met239Val mutation to be detected by amplification from 100
ng of genomic DNA using PCR (10 pMol oligonucleotides
1034:5'-gcatggtgtgcatccact SEQ ID NO:165, 1035:5'-ggac-
cactetgggaggta SEQ ID NO:166; 0.5 U Taq polymerase, 250
uM dNTPS, 1 uCi alpha **P-dCTP, 1.5 mM MgCL,, 10 pl
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volume; 30 cycles of 94° C.x30 seconds, 58° C.x20 seconds,
72° C.x20 seconds) to generate a 110 bp product. 2 pl of the TABLE 1

PCR reaction were diluted to 10 pl and restricted with 3 U of
Nlalll (NEBL, Beverly Mass.) for 3 hours. The restriction

RECOMBINATION FRACTION (6)

products were resolved by non-denaturing polyacrylamide > Locus 0.00 005 010 015 020 030 0.40
gel elect.rophoresis and visualized by autoradiography. Nor- D14563 - 154 390 458 415 271 10%
mal subjects show cleavage products of 55, 35, 15 and 6 bp, D14S258 —w 21.60 19.64 17.19 1450 897 381
whereas the mutant sequence gives fragments of 55, 50 and 6 D14877 -® 1518 1553 1435 1250  7.82 292
bp. D14871 - 1563 1414 1219 1010 598 239
10 D14S43 - 1936 1751 1527 12.84 7.80 3.1l
Although preferred embodiments of the invention have D145273 —® 1230 11.52 1012 848 504 191
been described herein in detail, it will be understood by those giigg :z ff-?g ﬁ‘-if féég 12-33 1?-2; ; gz
skilled in the art that variations may be made thereto without D14S48 w 050 105 114 104 060 018
departing from the spirit of the invention or the scope of the
appended claims.
TABLE 2
PEDIGREE ID
LOCUS N1B2 FaD3 TURI.1 FaD4 RB FaDl BIGI2 BOW COOK 603 Tord2 QUE MEX1 FAD2
D14S83 1 4 7 4 5 9 2
D14S258 6 6 8 7 4 5 5 6 6 7 6 7 6
D14S268 c c B Bl ¢ [C C c c ¢ ¢t B c c
D148277 C C C C C C C C C i A A i C B
D145786 D D E El F |E B DF E i{E E! E F D
D14S77 Y Y K S P P X H C U F A
D14S78 7 7 1 5 7 7 6 7 3 7 2 6
D14543 A oAl dTT 111 E 1 1 c 1 D cC
D148S273 6 6 E 3 5 5 E 4 4 4 6 6 6 5 3
D14S76 5 5 E 5 5 5 i 6 9 9 9 1 5 5
D14S61 E Bl a6 F 1 D L F
D148S53 F F C F F J C F E J D F F
g"l{{IHé\TIIIg Ashk  Ashk  Ital Ttal Ttal Angl Angl Angl Angl Amer FrCan FrCan Mex G

MUTATION C410Y C410Y M146L M146L ND A246E ND ND ND HI63R HI163R ND ND L286V

TABLE 3
Similarities
No. Target File Key Target Overlap Match Percentages
1 marmp.con/long [Frame 1] 1 1 467 465 99.57%
1 10 20 30 40 50 60 70

Human N- MTELPAPLSYFQNAQMSEDNHLSNTVRSQNDNRERQEHNDRRSLGHPEPLSNGRPQGNSRQVVEQDEEED
AR AR SRS R SRS S SRS RS RS R R RSt Sttt Rttt st S SSsttt R st s st St RS
Mouse N- MTEIPAPLSYFQNAQMSEDSHSSSATRSQNDSQERQQQHDRQRLDNPEPISNGRPQSNSRQVVEQDEEED
1 10 20 30 40 50 60 70

71 80 90 100 110 120 130 140
EELTLKYGAKHVDMLFVPVTLCMVVVVATIKSVSFYTRKDGQLIYTPFTEDTETVGQRALHSILNAATIMI
L R R T Y
EELTLKYGAKHVDMLFVPVTLCMVVVVATIKSVSFYTRKDGQLIYTPFTEDTETVGQRALHSILNAATIMI

71 80 90 100 110 120 130 140

141 150 160 170 180 190 200 210
SVIVVMTILLVVLYKYRCYKVIHAWLIISSLLLLFFFSFIYLGIVFKTYNVAVDYITVALLINNLGVVGM
L R R T Y
SVIVIMTILLVVLYKYRCYKVIHAWLIISSLLLLFFFSFIYLGEVFRTYNVXVDYVTVALLIWNWGVVGM

141 150 160 170 180 190 200 210

211 220 230 240 250 260 270 280
ISIHWKGPLRLOQOAYLIMISALMALVFIKYLPEWTAWLILAVISVYDLVAVLCPKGPLRMLVETAQERNE
L R R T Y
ISIHWKGPLRLOQOAYLIMISALMALVFIKYLPEWTAWLILAVISVYDLVAVLCPKGPLRMLVETAQERNE

211 220 230 240 250 260 270 280
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TABLE 3-continued

281 290 300 310 320 330 340 350
TLFPALIYSSTMVWLVNMAEGDPEAQRRVSKNSKYNAESTERESQDTVAENDDGGFSEEMEAQRD SHLGP
R e R
TLFPALIYSSTMVWLVNMAEGDPEAQRRVPKNPKYNTQRAERETQDSGSGNDDGGFSEEMEAQRD SHLGP

281 290 300 310 320 330 340 350

351 360 370 380 390 400 410 420
HRSTPESRAAVQELSSSILAGEDPEERGVKGLGDFIFYSVLVGKASATASGDWNTTTIACFVAILIGLCL
R R R
HRSTPESRAAVQELSSSILAGEDPEERGVKGLGDFIFYSVLVGKASATASGDWNTTTIACFVAILIGLCL

351 360 370 380 390 400 410 420

421 430 440 450 460
TLLLLAIFKKALPALPISITFGLVFYFATDYLVQPPMDQLAFHQFYI
R R T e

XLLLLAIYKKGXPAXPISITFGFVFXFATDYLVQPFMDQLAFHQFYI

-C SEQ ID NO:2

-C SEQ ID NO:4

421 430 440 450 460
20
TABLE 4 TABLE 4-continued
HUMAN ARMP FUNCTION DOMAINS HUMAN ARMP FUNCTION DOMAINS
Domains 25 ANTIGENIC SITES INCLUDING AMINO ACID RESIDUES
(Amino Acid Residue) Functional Characteristic
27-44
82-100  AA Hydrophobic ;‘ggg
132-154  AA Hydrophobic 66:67
164-183  AA Hydrophobic 107-111
195-213  AA Hydrophobic 30 120-121
221-238  AA Hydrophobic 125-126
244-256 AA Hydrophobic 155-160
281-299 AA HydIOphObiC 185-189
404-428 AA Hydrophobic 214-223
431-449  AA Hydrophobic 220-230
115-119  AA (YTPF) SEQ ID NO: 161 Phosphorylation Site 35 240-245
353-356  AA (STPC) SEQ ID NO: 162 Phosphorylation Site 267-269
300-385  AA Acid Rich Domain 273-282
Possible Metal Binding 300-370
Domain 400-420
TABLE 5
ENZYME AMPLIFICATION AMPLIFICATION
(effect of 0440 0440 ALLELE-
MUTATION mutation) #1 #2 SPECIFIC 0440
M146LEU Bsphl 910 (170-S182F) 911 (170-S182) R
(destroy) TCACAGAAGATACCG CCCAACCATAAGAAG
AGACT AACAG
(SEQ ID NO:176) (SEQ ID NO:177)
MIS 164 Ary Nla III 927 (intronic) 928
(destroy) TCTGTACTTTTTAAG ACTTCAGAGTAATTC
GGTTGTG ATCANCA
(SEQ ID NO:178) (SEQ ID NO:179)
Ala 246 DLC I 849%* 892
(create) GACTCCAGCAGGCAT TGAAATCACAGCCAA
ATCT GATGAG
(SEQ ID NO:80) (SEQ ID NO:130)
Leu 286 Val. Pvu II 952 951
(create) GATGAGACAAGTNCC CACCCATTTACAAGT
NTGAA TTAGC

(SEQ ID NO:181)

(SEQ ID NO:183)
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TABLE 5-continued
ENZYME AMPLIFICATION AMPLIFICATION
(effect of 0440 0440 ALLELE-
MUTATION mutation)  #1 #2 SPECIFIC 0440
945
TTAGTGGCTGTTTNG
TGTCC
(SEQ ID NO:182)

Cys 410 Tys Allele 893 885 CCATAGCCTGTTTCGTAGC
specific GTGTGGCCAGGGTAG TGGAGACTGGAACAC (SEQ ID NO:131)
ligo AGAACT AAC 890 = WT

(SEQ ID NO:128) (SEQ ID NO:127) CCATAGCCTATTTCGTAGC
(SEQ ID NO:132)
891 = MUT

TABLE 6

POSITION OF EXONS AND INTRON-EXON BOUNDARIES

OF THE ARMP GENE

cDNA/mRNA
SEQUENCE

CORRESPONDING
GENOMIC SEQUENCE

Transcript ID

Genomic sequence file

ARMP (917 ver) CC44 ver ID & position of exon Comments
1-113 bp N/A 917-936.gen @ 731-834 bp Alternate 5UTR
N/A 1-422bp  917-936.gen @ 1067-1475 bp Alternate 5UTR
114-195 bp 423-500bp  932-943.gen @ 589-671 bp
196-335 bp 501-632 bp  932-943.gen @ 759-899 bp 12 bp Variably spliced
337-586 bp 633-883 bp  901-912.gen @ 787-1037 bp
587-730 bp 884-1026 bp  910-915.gen @ 1134-1278 bp M146L mutation
731-795 bp 1027-1092bp  925-913.gen @ 413-578 bp B163R mutation
796-1017 bp 1093-1314bp  849-892.gen @ 336-558 bp A246E mutation
1018-1116 bp 1315-1413bp  951-952.gen @ 312-412 bp 1286V mutation,

1117-1204 bp
1205-1377 bp
1378-1497 bp
1493-2760 bp

1414-1501 bp
1502-1674 bp
1674-1794 bp
1795-3060 bp

983-1011.gen @ 61-149 bp
874-984.gen @ 452-625 bp
885-1012.gen @ 431-550 bp
930-919.gen @ -10 bp-end

variable spl

C410Y mutation
last AA, STOP, 3'UTR

40
TABLE 7 TABLE 7-continued
MUTATIONS AND POLYMORPHISMS IN MUTATIONS AND POLYMORPHISMS IN
THE ARMP GENE THE ARMP GENE
45
Nucleotide # Amino acid # Nucleotide # Amino acid #
in ARMP.UPD in ARMP.PRO Comment in ARMP.UPD in ARMP.PRO Comment
A->Cggu Metl46Leu Pathogenic, Unique to AD C->Grioa Leu286Val zg}iif;mc’ Unique to AD
affected. . .
C->G Leu392Val Path 18} to AD
A->G6 His163Arg Pathogenic, Unique to AD 50 >V o & agcecigzmc, mueto
affected. . . G->A 1477 Cys410Tyr Pathogenic, Unique to AD
C->Aggs Ala246Glu Pathogenic, Unique to AD affected.
affected. ) ) G->Tge3 Phe2051Leu Polymorphism in normals
C->T g7 Ala260Val Pathogenic, Unique to AD C->A 700 non-coding 3'UTR polymorphism
affected. G->As601 non-coding "
C->T 102 Ala285Val Pathogenic, Unique to AD 55 delCygr0 non-coding "
affected.

<160> NUMBER OF SEQ

<210> SEQ ID NO 1
<211> LENGTH: 2791
<212> TYPE: DNA

SEQUENCE LISTING

ID NOS: 185
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-continued

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(2791)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 1
tgggacagge agcteegggg tecgeggttt cacatcggaa acaaaacage ggetggtetg 60

gaaggaacct gagctacgag ccgeggegge agceggggcegg cgggghaagce gtatacctaa 120

tctgggagee tgcaagtgac aacagecttt geggtectta gacagettgyg cctggaggag 180
aacacatgaa agaaagaacc tcaagaggct ttgttttcectg tgaaacagta tttctataca 240
gttgctccaa tgacagagtt acctgcaccg ttgtcctact tccagaatgce acagatgtcet 300
gaggacaacc acctgagcaa tactgtacgt agccagaatg acaatagaga acggcaggag 360
cacaacgaca gacggagcct tggccaccct gagecattat ctaatggacyg accccagggt 420
aactcccgge aggtggtgga gcaagatgag gaagaagatyg aggagctgac attgaaatat 480
ggcgcecaage atgtgatcat getcetttgte cctgtgacte tetgcatggt ggtggtegtyg 540
gctaccatta agtcagtcag cttttatacc cggaaggatg ggcagctaat ctatacccca 600
ttcacagaag ataccgagac tgtgggccag agagccctge actcaattct gaatgetgece 660
atcatgatca gtgtcattgt tgtcatgact atcctcectgg tggttctgta taaatacagg 720
tgctataagg tcatccatgce ctggcttatt atatcatctc tattgttget gttetttttt 780
tcattcattt acttggggga agtgtttaaa acctataacyg ttgctgtgga ctacattact 840
gttgcactece tgatctggaa tttgggtgtg gtgggaatga tttccattca ctggaaaggt 900
ccacttcgac tccagcaggce atatctcatt atgattagtg ccctcatgge cctggtgttt 960

atcaagtacc tccctgaatg gactgcegtgg ctcatcttgg ctgtgattte agtatatgat 1020
ttagtggctg ttttgtgtcc gaaaggtcca cttegtatge tggttgaaac agctcaggag 1080
agaaatgaaa cgctttttecc agctctcatt tactcctcaa caatggtgtg gttggtgaat 1140
atggcagaag gagacccgga agctcaaagg agagtatcca aaaattccaa gtataatgca 1200
gaaagcacag aaagggagtc acaagacact gttgcagaga atgatgatgg cgggttcagt 1260
gaggaatggg aagcccagag ggacagtcat ctagggcctce atcgctctac acctgagtca 1320
cgagctgetg tccaggaact ttccagcagt atcctcegetg gtgaagacce agaggaaagg 1380
ggagtaaaac ttggattggg agatttcatt ttctacagtg ttctggttgg taaagcctca 1440
gcaacagcca gtggagactg gaacacaacc atagcctgtt tcegtagccat attaattggt 1500
ttgtgcctta cattattact ccttgccatt ttcaagaaag cattgccagce tcecttccaatce 1560
tccatcacct ttgggcttgt tttctacttt gccacagatt atcttgtaca gecttttatg 1620
gaccaattag cattccatca attttatatc tagcatattt gcggttagaa tcccatggat 1680
gtttcttett tgactataac caaatctggg gaggacaaag gtgattttcc tgtgtccaca 1740
tctaacaaag tcaagattcc cggctggact tttgcagett ccttceccaagt cttectgacce 1800
accttgcact attggacttt ggaaggaggt gcctatagaa aacgattttg aacatacttce 1860
atcgcagtgg actgtgtcecct cggtgcagaa actaccagat ttgagggacg aggtcaagga 1920
gatatgatag gcccggaagt tgctgtgccce catcagcage ttgacgcgtg gtcacaggac 1980
gatttcactg acactgcgaa ctctcaggac taccggttac caagaggtta ggtgaagtgg 2040

tttaaaccaa acggaactct tcatcttaaa ctacacgttg aaaatcaacc caataattct 2100
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-continued

gtattaactg

agaatgggga

ctcatccttt

tgcectttgge

ctteccaagy

caaattcagt

agtcaaattt

ccccagatge

cagtaaggca

gtatgatgaa

cacagcaaat

aagcaaaaaa

aattctgaac ttttcaggag gtactgtgag

atggagaggt gggcaggggt tccagettece

ttaaatgaga cttgttttce cctetetttg

aattcttett ctcaagcact gacactcatt

ccagtctgaa cctgaggttg ctttatecta

aaattttgga aacagtacag ctatttctca

ggattttcca ccaaattctg aatttgtaga

ctcctetgte cteattette teteccacac

getetgtegt ggtagcagat ggtcccactt

aagaatgtgt tatgaatcgg tgctgtcage

gagatgtatg cccaaagcgg tagaattaaa

aaaaaaaaaa aaaaaaaaaa a

<210> SEQ ID NO 2
<211> LENGTH: 467
<212> TYPE:
<213> ORGANISM: Homo sapiens

PRT

<400> SEQUENCE: 2

Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe

1

Ser

Arg

Pro

Gln

65

Val

Leu

Ala

Val

145

Val

Phe

Val

Gly

Tyr

225

Leu

Glu

Glu

Leu

50

Asp

Val

Ala

Ile

Leu

130

Met

Ile

Ser

Asp

Met

210

Leu

Pro

Asp

Arg

35

Ser

Glu

Ile

Thr

Tyr

115

His

Thr

His

Phe

Tyr

195

Ile

Ile

Glu

Asn His Leu Ser Asn Thr Val Arg
20 25

Gln Glu His Asn Asp Arg Arg Ser
Asn Gly Arg Pro Gln Gly Asn Ser
55

Glu Glu Asp Glu Glu Leu Thr Leu
70 75

Met Leu Phe Val Pro Val Thr Leu
85 90

Ile Lys Ser Val Ser Phe Tyr Thr
100 105

Thr Pro Phe Thr Glu Asp Thr Glu
120

Ser Ile Leu Asn Ala Ala Ile Met
135

Ile Leu Leu Val Val Leu Tyr Lys
150 155

Ala Trp Leu Ile Ile Ser Ser Leu
165 170

Ile Tyr Leu Gly Glu Val Phe Lys
180 185

Ile Thr Val Ala Leu Leu Ile Trp
200

Ser Ile His Trp Lys Gly Pro Leu
215

Met Ile Ser Ala Leu Met Ala Leu
230 235

Trp Thr Ala Trp Leu Ile Leu Ala
245 250

gaagagcagg caccagcagce

ctttgatttt

agtcaagtca

accgtetgty

aaagttttaa

tcaattctct

catacttgta

aagcagtcett

attctagggt

cctgetgtea

gaagagtaaa

Gln

Ser

Leu

Arg

60

Lys

Cys

Arg

Thr

Ile

140

Tyr

Leu

Thr

Asn

Arg

220

Val

Val

Asn

Gln

Gly

Gln

Tyr

Met

Lys

Val

125

Ser

Arg

Leu

Tyr

Leu

205

Leu

Phe

Ile

Ala

Asn

30

His

Val

Gly

Val

Asp

110

Gly

Val

Cys

Leu

Asn

190

Gly

Gln

Ile

Ser

ttgctgcaga
aatatgtaga
attgccattt
cctecaggtte
atcatgttga
cgctcactty
tttctacage
cttactcttt
gaccttette

atggctgttyg

Gln Met
15

Asp Asn

Pro Glu

Val Glu

Ala Lys

80

Val Val
95

Gly Gln

Gln Arg

Ile Val

Tyr Lys
160

Phe Phe
175

Val Ala

Val Val

Gln Ala

Lys Tyr

240

Val Tyr
255

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2791
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-continued

52

Asp Leu Val
Glu Thr Ala
275

Ser Ser Thr
290

Ala Gln Arg
305

Glu Arg Glu

Ser Glu Glu

Ser Thr Pro

355

Leu Ala Gly
370

Asp Phe Ile
385

Ser Gly Asp

Gly Leu Cys

Pro Ala Leu

435

Thr Asp Tyr
450

Phe Tyr Ile
465

Ala Val Leu Cys Pro

260

Gln Glu Arg Asn Glu

280

Met Val Trp Leu Val

295

Arg Val Ser Lys Asn
310

Ser Gln Asp Thr Val

325

Trp Glu Ala Gln Arg

340

Glu Ser Arg Ala Ala

360

Glu Asp Pro Glu Glu

375

Phe Tyr Ser Val Leu
390

Trp Asn Thr Thr Ile

405

Leu Thr Leu Leu Leu

420

Pro Ile Ser Ile Thr

440

Leu Val Gln Pro Phe

<210> SEQ ID NO 3
<211> LENGTH: 1929

<212> TYPE:

DNA

455

<213> ORGANISM: Mus musculus
<220> FEATURE:
«<221> NAME/KEY: misc_feature

<222> LOCATION:

(1) ..(1929)

<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 3

accanacanc

agagaaggaa

cacatgagag

tgctccaatg

ggacagccac

gcatgacagg

ctcaagacag

agccaagcat

caccatcaaa

cacagaagac

catgatcagt

ctacaaggtc

ggcagctgag
ccaacacaag
aaagaatccc
acagagatac
tccagecageg
cagagacttg
gtggtggaac
gtcatcatge
tcagtcaget
actgagactg
gtcattgtca

atccacgect

gcggaaacct

acagcagccc

aagaggtttt

ctgcaccttt

ccatceggag

acaaccctga

aagatgagga

tetttgtece

tctatacceg

taggccaaag

ttatgaccat

ggcttattat

Lys Gly Pro
265

Thr Leu Phe

Asn Met Ala

Ser Lys Tyr

315

Ala Glu Asn
330

Asp Ser His
345

Val Gln Glu

Arg Gly Val

Val Gly Lys

395

Ala Cys Phe
410

Leu Ala Ile
425

Phe Gly Leu

Met Asp Gln

may be either a or g or ¢ or t/u,

aggctgcgag
ttcgaggtet
gttttettty
gtcctactte
ccagaatgac
gccaatatcet
ggaagacgaa
cgtgacccete
gaaggacggt
agccctgeac
cctectggty

ttcatctetyg

Leu

Pro

Glu

300

Asn

Asp

Leu

Leu

Lys

380

Ala

Val

Phe

Val

Leu
460

Arg

Ala

285

Gly

Ala

Asp

Gly

Ser

365

Leu

Ser

Ala

Lys

Phe

445

Ala

Met

270

Leu

Asp

Glu

Gly

Pro

350

Ser

Gly

Ala

Ile

Lys

430

Tyr

Phe

ceggecgece

ttaggcagcet

agaaggtatt

cagaatgccce

agccaagaac

aatgggcggc

gagctgacat

tgcatggteyg

cagctaatct

tcgatectga

gtcetgtata

ttgttgetgt

Leu Val

Ile Tyr

Pro Glu

Ser Thr

320

Gly Phe
335

His Arg

Ser Ile

Leu Gly

Thr Ala

400

Leu Ile
415

Ala Leu

Phe Ala

His Gln

gggegeggag
tggaggagaa
tctgtecage
agatgtctga
ggcagcagca
cccagagtaa
tgaaatatgg
tegtegtgge
acaccccatt
atgcggecat
aatacaggtyg

tcttttttte

60

120

180

240

300

360

420

480

540

600

660

720
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gttcatttac

agcactccta

ccttegactyg

caagtacctce

ggtggctgtt

aaatgagact

ggctgaagga

aagagcggag

ggagtgggag

agctgetgte

agtaaaactt

aaccgecagt

gtgccttana

catcaccttce

ccaacttgca

ttctttgatt

tectgtgtec

gtctcectag

ccaacatcca

aatgtgctgg

tacccgeac

ttaggggaag
atctggaatt
cagcaggegt
cccgaatgga
ttatgtccca
ctctttecag
gacccagaag
agagagacac
gcccaaagag
caggaacttt
ggactgggag
ggagactgga
ttactcctge
gggttegtgt
ttccatcagt
atcaaaaaca
tcagctaaca
ccaccegeac
tegetgeage

gccaaggage

<210> SEQ ID NO 4
<211> LENGTH: 467

<212> TYPE:

PRT

tatttaagac

ggggtgtggt

atctcattat

cecgeatgget

aaggcccact

ctcttatcta

cccaaaggag

aggacagtgg

acagtcacct

ctgggagcat

atttcatttt

acacaaccat

tcgecattta

tectnettege

tttatatcta

caaaaacaga

aaggcaggac

tactggactg

agacggtgte

tgcegtgete

<213> ORGANISM: Mus musculus
<220> FEATURE:
<221> NAME/KEY: MISC_FEATURE

<222> LOCATION:

(1) ..(467)

<223> OTHER INFORMATION: where X

<400> SEQUENCE: 4

Met Thr Glu
1

Ser Glu Asp
Gln Glu Arg
35

Pro Ile Ser
50

Gln Asp Glu
65

His Val Ile

Val Ala Thr

Leu Ile Tyr
115

Ile Pro Ala Pro Leu

5

Ser His Ser Ser Ser

20

Gln Gln Gln His Asp

Asn Gly Arg Pro Gln

55

Glu Glu Asp Glu Glu

70

Met Leu Phe Val Pro

85

Ile Lys Ser Val Ser

100

Thr Pro Phe Thr Glu

120

ctacaatgtc
cgggatgatt
gatcagtgece
catcttgget
tegtatgetyg
ttecctcaaca
ggtacccaag
ttctgggaac
ggggcctcat
tctaacgagt
ctacagtgtt
agcctgettk
caagaaaggg
cacggattac
gectttetge
gagcaagccce
tccagetgga
tggaaggaag
ccteagtgac

tgctagettt

is unknown

Ser Tyr Phe
10

Ala Ile Arg
25

Arg Gln Arg

Ser Asn Ser

Leu Thr Leu

75

Val Thr Leu
90

Phe Tyr Thr
105

Asp Thr Glu

keegtggact acgttacagt

gccatccact

ctcatggece

gtgatttcag

gttgaaacag

atggtgtggt

aaccccaagt

gatgatggtg

cgctecacte

gaagaccegg

ctggttggta

gtagccatac

tngccagece

cttgtgcage

agttagaaca

daggaggaga

cttetgecage

cgtctacaga

ttgagagaca

ggmccgtggg

or other

Gln

Ser

Leu

Arg

60

Lys

Cys

Arg

Thr

Asn

Gln

Asp

Gln

Tyr

Met

Lys

Val
125

Ala

Asn

30

Asn

Val

Gly

Val

Asp

110

Gly

ggaaaggccce

tggtatttat
tatatgattt
ctcaggaaag
tggtgaatat
ataacacaca
gettcagtga
ccgagtcaag
aggaaagagg
aggcctcage
tgatcggect
nccccatcte
ccttcatgga
tggatgttte
ctggtgactt
ttccttecga
ggaacggttt
aggacaagga

catggagatt

Gln Met
15

Asp Ser

Pro Glu

Val Glu

Ala Lys

80

Val Val
95

Gly Gln

Gln Arg

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1929
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-continued

Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val
130 135 140

Ile Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys
145 150 155 160

Val Ile His Ala Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe Phe
165 170 175

Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Xaa
180 185 190

Val Asp Tyr Val Thr Val Ala Leu Leu Ile Trp Asn Trp Gly Val Val
195 200 205

Gly Met Ile Ala Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln Ala
210 215 220

Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys Tyr
225 230 235 240

Leu Pro Glu Trp Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val Tyr
245 250 255

Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu Val
260 265 270

Glu Thr Ala Gln Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu Ile Tyr
275 280 285

Ser Ser Thr Met Val Trp Leu Val Asn Met Ala Glu Gly Asp Pro Glu
290 295 300

Ala Gln Arg Arg Val Pro Lys Asn Pro Lys Tyr Asn Thr Gln Arg Ala
305 310 315 320

Glu Arg Glu Thr Gln Asp Ser Gly Ser Gly Asn Asp Asp Gly Gly Phe
325 330 335

Ser Glu Glu Trp Glu Ala Gln Arg Asp Ser His Leu Gly Pro His Arg
340 345 350

Ser Thr Pro Glu Ser Arg Ala Ala Val Gln Glu Leu Ser Gly Ser Ile
355 360 365

Leu Thr Ser Glu Asp Pro Glu Glu Arg Gly Val Lys Leu Gly Leu Gly
370 375 380

Asp Phe Ile Phe Tyr Ser Val Leu Val Gly Lys Ala Ser Ala Thr Ala
385 390 395 400

Ser Gly Asp Trp Asn Thr Thr Ile Ala Cys Xaa Val Ala Ile Leu Ile
405 410 415

Gly Leu Cys Leu Xaa Leu Leu Leu Leu Ala Ile Tyr Lys Lys Gly Xaa
420 425 430

Pro Ala Xaa Pro Ile Ser Ile Thr Phe Gly Phe Val Phe Xaa Phe Ala
435 440 445

Thr Asp Tyr Leu Val Gln Pro Phe Met Asp Gln Leu Ala Phe His Gln
450 455 460

Phe Tyr Ile
465

<210> SEQ ID NO 5

<211> LENGTH: 3087

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(3087)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 5
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gaattcggca

gecgggatta

tgggtetget

aggggcgacy

tctgatsctt

tttgctgety

tattaatcca

agacctaatc

tggaggagaa

tctatacagt

agatgtctga

acgacagacg

cceggcaggt

ccaagcatgt

ccattaagtce

cagaagatac

tgatcagtgt

ataaggtcat

tcatttactt

cactcetgat

ttcgactcca

agtacctecce

tggctgtttt

atgaaacgct

cagaaggaga

gcacagaaag

aatgggaagc

ctgetgteca

taaaacttgg

cagccagtygg

gecttacatt

tcacctttygyg

aattagcatt

cttetttgac

acaaagtcaa

tgcactattg

cagtggactg

tgataggcce

tcactgacac

aaccaaacgg

cgagggaaat
gtagcegtet
tgagcaactg
agcattctgg
tetecttggt
ctteeetete
tagtggagge
tgggagectg
cacatgaaag
tgctccaatg
ggacaaccac
gagecttgge
ggtggagcaa
gatcatgete
agtcagettt
cgagactgtyg
cattgttgte
ccatgectygyg
gggggaagtg
ctggaatttg
gcaggcatat
tgaatggact
gtgtccgaaa
ttttccaget
cceggaaget
ggagtcacaa
ccagagggac
ggaactttce
attgggagat
agactggaac
attactcctt
gettgtttte
ccatcaattt
tataaccaaa
gattccegge
gactttggaa
tgtccteggt
ggaagttgcet
tgcgaactct

aactcttcat

getgtttget

gaactggagt

gtgaaactce

gcgaagtecyg

cgggmetgte

agattcttet

tgggatgggt

caagtgacaa

aaagaacctc

acagagttac

ctgagcaata

caccctgage

gatgaggaag

tttgtcecty

tatacccgga

ggccagagag

atgactatcc

cttattatat

tttaaaacct

ggtgtggtgg

ctcattatga

gegtggetcea

ggtccactte

ctcatttact

caaaggagag

gacactgttyg

agtcatctag

agcagtatcc

ttcattttcect

acaaccatag

gccattttea

tactttgcca

tatatctage

tetggggagg

tggacttttyg

ggaggtgcct

gcagaaacta

gtgccccate

caggactacc

cttaaactac

cgaagacgte

ggagtaggag

gegectcacy

cacgcctett

tcgaggcatyg

caccgttgtyg

gagagaattyg

cagectttge

aagaggcttt

ctgcaccgtt

ctaatgacaa

cattatctaa

aagatgagga

tgactctetyg

aggatgggca

cecctgeacte

tcctggtggt

catctctatt

ataacgttge

gaatgattte

ttagtgcect

tettggetgt

gtatgetggt

cctcaacaat

tatccaaaaa

cagagaatga

ggccteateyg

tcgetggtga

acagtgttct

cectgtttegt

agaaagcatt

cagattatct

atatttgegg

acaaaggtga

cagcttecett

atagaaaacg

ccagatttga

agcagcttga

ggttaccaag

acgttgaaaa

tcagggcgca ggtgecttygyg
aaagaggaag cgtcttggge
cccegggtgt gtecttgtee
gttcgaggeg gaagacgggg
catgtccagt gactcttgtg
gtcagetetyg ctttaggcan
aggtgacttt tccataattce
ggtecttaga cagettggece
gttttetgtyg aaacagtatt
gtcctactte cagaatgcac
tagagaacgg caggagcaca
tggacgacce cagggtaact
getgacattyg aaatatggeg
catggtggtyg gtcgtggeta
gctaatctat accccattca
aattctgaat gctgecatca
tctgtataaa tacaggtgcet
gttgctgtte ttttttteat
tgtggactac attactgttg
cattcactgg aaaggtccac
catggcecctyg gtgtttatca
gatttcagta tatgatttag
tgaaacagct caggagagaa
ggtgtggttg gtgaatatgg
ttccaagtat aatgcagaaa
tgatggcggg ttcagtgagg
ctctacacct gagtcacgag
agacccagag gaaaggggag
ggttggtaaa gcctcagcaa
agccatatta attggtttgt
gccagetett ccaatctcca
tgtacagcct tttatggacc
ttagaatcce atggatgttt
ttttcetgtyg tccacatcta
ccaagtctte ctgaccacct
attttgaaca tacttcatcg
gggacgaggt caaggagata
cgegtggtca caggacgatt
aggttaggtyg aagtggttta

tcaacccaat aattctgtat

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400
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taactgaatt ctgaactttt caggaggtac tgtgaggaag agcaggcacc agcagcagaa 2460
tggggaatgg agaggtgggc aggggttcca gcttcccettt gattttttge tgcagactca 2520
tcetttttaa atgagacttg ttttcecceccte tcetttgagtcec aagtcaaata tgtagatgcece 2580
tttggcaatt cttcttctca agcactgaca ctcattaccg tctgtgattg ccatttette 2640
ccaaggccag tctgaacctg aggttgcttt atcctaaaag ttttaacctce aggttccaaa 2700
ttcagtaaat tttggaaaca gtacagctat ttctcatcaa ttctctatca tgttgaagtce 2760
aaatttggat tttccaccaa attctgaatt tgtagacata cttgtacgct cacttgcccce 2820
agatgcctcce tectgtcecctceca ttettcetcecte ccacacaage agtcttttte tacagccagt 2880
aaggcagctc tgtcgtggta gcagatggtc ccacttattc tagggtctta ctcetttgtat 2940
gatgaaaaga atgtgttatg aatcggtgct gtcagccctg ctgtcagacc ttcttccaca 3000
gcaaatgaga tgtatgccca aagcggtaga attaaagaag agtaaaatgg ctgttgaagce 3060
aaaaaaaaaa aaaaaaaaaa aaaaaaa 3087
<210> SEQ ID NO 6
<211> LENGTH: 945
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(945)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 6
gttntccnaa ccaacttagg agnttggacc tgggraagac cnacntgatc tccgggaggn 60
aaagactnca gttgagccgt gattgcacce actttactece aagectggge aaccaaaatg 120
agacactggc tccaaacaca aaaacaaaaa caaaaaaaga dtaaattaat ttanagggaa 180
gnattaaata aataatagca cagttgatat aggttatggt aaaattataa aggtgggana 240
ttaatatcta atgtttggga gccatcacat tattctaaat aatgttttgg tggaaattat 300
tgtacatctt ttaaaatctg tgtaattttt tttcagggaa gtgtttaaaa cctataacgt 360
tgctgtggac tacattactg ttncactcct gatctggaat tttggtgtgyg tgggaatgat 420
ttccattcac tggaaaggtc cacttcgact ccagcaggca tatctcatta tgattagtge 480
cctecatgnee ctgktgttta tcaagtacct cectgaatgg actgngtgge tcatcttgge 540
tgtgatttca gtatatggta aaacccaaga ctgataattt gtttgtcaca ggaatgccce 600
actggagtgt tttctttecct catctcecttta tcttgattta gagaaaatgg taacgtgtac 660
atcccataac tcttcagtaa atcattaatt agctatagta actttttcat ttgaagattt 720
cggctgggea tggtagetca tgcctgtaat cttagcactt tgggaggetyg aggcegggcag 780
atcacctaag cccagagttc aagaccagcec tgggcaacat ggcaaaacct cgtatctaca 840
gaaaatacaa aaattagccg ggcatggtgg tgcacacctyg tagttccage tacttaggag 900
gctgaggtgg gaggatcgat tgatcccagg aggtcaagnce tgcag 945

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 7

LENGTH: 450

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(450)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
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unknown or other
<400> SEQUENCE: 7
gttgcaaagt catggattcce tttaggtagce tacattatca acctttttga gaataaaatg 60
aattgagagt gttacagtct aattctatat cacatgtaac ttttatttgg atatatcagt 120
aatagtgctt tttttttttt tttttttttt tttttttttt tttggggana gagtctcget 180
ctgtegecag gttggagtge aatggtgega tettggctea ctgaaagcetce caccencccgg 240
gttcaagtga ttctectgee tcagecnccee aagtagntgg gactacaggg gtgcgccacce 300
acgcctggga taattttggg ntttttagta gagatggegt ttcaccanct tggngcagge 360
tggtcttgga actcctgana tcatgatctg cctgecttag cctecccaaa gtgcetgggat 420
tncaggggtyg agccactgtt cctgggecte 450
<210> SEQ ID NO 8
<211> LENGTH: 516
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(516)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 8
gctecatcatyg cttcacgggg gaggetgtge gggaagaatg ctceccacaca gnataaagaa 60
tgcteccgea caggatagag aatgcceccceg cacagcatag agaagccccece gcacagcata 120
gagaatgcee cencacagca tagagaagcc cccgcacagce atagagaatg ctcecttcacct 180
ctgggttttt aaccagccaa actaaaatca cagaggscma cacatcattt aagatagaaa 240
tttctgtate ttttaattty tttcmaagta gttttactta ttttcagatt ctatttettt 300
actagaatta agggataaaa taacaatgtg tgcataatga accctatgaa acmaacmmaa 360
gctaggtttt tttcatagst cttecttceccag attgaatgaa cgtctgttct aaaatttaac 420
cceccaggga aatattcagt taactatgtt aaaaacccag acttgtgatt gagttttgee 480
tgaaaatgct ttcataatta tgtgtgaatg tgtgtc 516
<210> SEQ ID NO 9
<211> LENGTH: 1726
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1726)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 9
ggatccctece cctttttaga ccatacaagg taacttccgg acgttgecat ggcatctgta 60
aactgtcatg gtgttggcgg ggagtgtett ttagcatget aatgtattat aattagegta 120
tagtgagcag tgaggataac cagaggtcac tctcctcacce atcttggttt tggtgggttt 180
tggccagett ctttattgca accagtttta tcagcaagat ctttatgagce tgtatcttgt 240
gctgacttee tatctcatce cgnaactaag agtacctaac ctectgcaaa ttgmagneca 300
gnaggtcttyg gncttatttn acccagccce tattcaarat agagtngytc ttggnccaaa 360
cgecyctgac acaaggattt taaagtctta ttaattaagg taagatagkt ccttgsatat 420
gtggtctgaa atcacagaaa gctgaatttg gaaaaaggtg cttggasctg cagccagtaa 480
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acaagtttte atgcaggtgt cagtatttaa ggtacatcte aaaggataag tacaattgtg 540
tatgttggga tgaacagaga gaatggagca anccaagacc caggtaaaag agaggacctg 600
aatgccttca gtgaacaatg atagataatc tagactttta aactgcatac ttcctgtaca 660
ttgttttttc ttgcttcagg tttttagaac tcatagtgac gggtctgttg ttaatcccag 720
gtctaaccgt taccttgatt ctgctgagaa tctgatttac tgaaaatgtt tttettgtge 780
ttatagaatg acaatagaga acggcaggag cacaacgaca gacggagcct tggccaccct 840
ganccattat ctaatggacg acccagggta actcceggca ggtggtggan caagatgagg 900
aagaagatga gganctgaca ttgaaatatg ncgscaagca tgtgatcatg ctctttgkce 960
ctgtgactct ctgcatggtg gtggtcgtgg ntaccattaa gtcagtcage ttttataccce 1020
ggaaggatgg gcagctgtac gtatgagttt kgttttatta ttctcaaasc cagtgtggct 1080
tttctttaca gcatgtcatc atcaccttga aggcctetne attgaagggg catgacttag 1140
ctggagagcce catcctctgt gatggtcagg agcagttgag agancgaggg gttattactt 1200
catgttttaa gtggagaaaa ggaacactgc agaagtatgt ttcctgtatg gtattactgg 1260
atagggctga agttatgctg aattgaacac ataaattctt ttccacctca gggncattgg 1320
gcgcccattg ntecttcectgcee tagaatatte tttectttne tnacttkggn ggattaaatt 1380
cctgtcatce cectectett ggtgttatat ataaagtntt ggtgccgcaa aagaagtagce 1440
actcgaatat aaaattttcc ttttaattct cagcaaggna agttacttct atatagaagg 1500
gtgcaccent acagatggaa caatggcaag cgcacatttg ggacaaggga ggggaaaggyg 1560
ttecttatcece tgacacacgt ggtccecengct gntgtgtnet ncccccactg antagggtta 1620
gactggacag gcttaaacta attccaattg gntaatttaa agagaatnat ggggtgaatg 1680
ctttgggagg agtcaaggaa gagnaggtag naggtaactt gaatga 1726
<210> SEQ ID NO 10
<211> LENGTH: 1883
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1883)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 10
cnegtataaa agaccaacat tgccancnac aaccacagge aagatcttet cctaccttee 60
ceennggtgt aataccaagt attcnccaat ttgtgataaa ctttcattgg aaagtgacca 120
cectecttgg ttaatacatt gtetgtgect getttcacac tacagtagea cagttgagtg 180
tttgcecctgg agaccatatg acccatagag cttaaaatat tcagtctgge tttttacaga 240
gatgtttetyg actttgttaa tagaaaatca acccaactgg tttaaataat gcacatactt 300
tctetetcat agagtagtge agaggtagne agtccagatt agtasggtgg cttcacgtte 360
atccaaggac tcaatctcecct tetttettet ttagecttceta acctctaget tacttcaggg 420
tccaggetgg agcectasce ttcatttetg acagtaggaa ggagtagggyg agaaaagaac 480
ataggacatg tcagcagaat tctctcctta gaagttccat acacaacaca tctccectaga 540
agtcattgce cttacttgtt ctcatageca tcectaaatat aagggagtca gaagtaaagt 600
ctkkntgget gggaatattg gcacctggaa taaaaatgtt tttctgtgaa tgagaaacaa 660
ggggaagatyg gatatgtgac attatcttaa gacaactcca gttgcaatta ctctgcagat 720
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gagaggcact aattataagc catattacct ttcttctgac aaccacttgt cagcccnegt 780
ggtttcetgtyg gcagaatctg gttcyatame aagttcctaa taanctgtas ccnaaaaaat 840
ttgatgaggt attataatta tttcaatata aagcacccac tagatggagc cagtgtctge 900
ttcacatgtt aagtccttcect ttccatatgt tagacatttt ctttgaagca attttagagt 960
gtagctgttt ttctcaggtt aaaaattctt agctaggatt ggtgagttgg ggaaaagtga 1020
cttataagat ncgaattgaa ttaagaaaaa gaaaattctg tgttggaggt ggtaatgtgg 1080
ktggtgatct ycattaacac tganctaggg ctttkgkgtt tgktttattg tagaatctat 1140
accccattca nagaagatac cgagactgtg ggccagagag ccctgcactce aattctgaat 1200
gctgeccatca tgatcagngt cattgtwgtc atgactannc tcctggtggt tcwgtataaa 1260
tacaggtgct ataaggtgag catgagacac agatctttgn tttccaccct gttcttetta 1320
tggttgggta ttcttgtcac agtaacttaa ctgatctagg aaagaaaaaa tgttttgtct 1380
tctagagata agttaatttt tagttttctt cctecctcact gtggaacatt caaaaaatac 1440
aaaaaggaag ccaggtgcat gtgtaatgcec aggctcagag gctgaggcag gaggatcget 1500
tgggcccagg agttcacaag cagcttgggce aacgtagcaa gaccctgcct ctattaaaga 1560
aaacaaaaaa caaatattgg aagtatttta tatgcatgga atctatatgt catgaaaaaa 1620
ttagtgtaaa atatatatat tatgattagn tatcaagatt tagtgataat ttatgttatt 1680
ttgggatttc aatgcctttt taggccattg tctcaamaaa taaaagcaga aaacaaaaaa 1740
agttgtaact gaaaaataaa catttccata taatagcaca atctaagtgg gtttttgntt 1800
gtttgtttgn ttgttgaagc agggccttgce cctnycaccc aggntggagt gaagtgcagt 1860
ggcacgattt tggctcactg cag 1883
<210> SEQ ID NO 11
<211> LENGTH: 823
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(823)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 11
caggagtgga ctaggtaaat gnaagntgtt ttaaagagag atgnggnceng ggacatagtg 60
gtacacanct gtaatgctca ncactkatgg ggagtactga aggnggnsgg atcacttgng 120
ggtenggaat ntgagancag cctgggcaan atggcgaaac cctgtctcta ctaaaaatag 180
ccanaawnwa gcctagegtg gtggegerca cgegtggtte cacctactca ggaggentaa 240
gcacgagnan tncttgaacc caggaggcag aggntgtggt garctgagat cgtgccactg 300
cactccagte tgggcegacma agtgagaccce tgtctceennn aagaaaaaaa aaatctgtac 360
tttttaaggg ttgtgggacc tgttaattat attgaaatgc ttctyttcta ggtcatccat 420
gcctggcetta ttatatcate tctattgttg ctgctectttt ttacattcat ttacttgggyg 480
taagttgtga aatttggggt ctgtctttca gaattaacta cctnngtgct gtgtagctat 540
catttaaagc catgtacttt gntgatgaat tactctgaag ttttaattgt ntccacatat 600
aggtcatact tggtatataa aagactagnc agtattacta attgagacat tcttetgtng 660
ctectngett ataataagta gaactgaaag naacttaaga ctacagttaa ttctaagcct 720
ttggggaagg attatatagc cttctagtag gaagtcttgt gcnatcagaa tgtttntaaa 780
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gaaagggtnt caaggaatng tataaanacc aaaaataatt gat 823
<210> SEQ ID NO 12
<211> LENGTH: 736
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<400> SEQUENCE: 12
gtetttecca tettetccac agagtttgtg ccttacatta ttactecttg ccattttcaa 60
gaaagcattyg tcagctctte caatctccat cacctttggg cttgttttet actttgccac 120
agattatctt gtacagcctt ttatggacca attagcattc catcaatttt atatctagca 180
tatttgcggt tagaatccca tggatgttte ttetttgact ataacaaaat ctggggagga 240
caaaggtgat ttcctgtgtc cacatctaac aaatcaagat cccecggetgyg acttttggag 300
gttectteca agtcttcectg accaccttge actattggac tttggaagga ggtgectata 360
gaaaacgatt ttgaacatac ttcatcgcag tggactgtgt cctceggtgca gaaactacca 420
gatttgaggyg acgaggtcaa ggagatatga taggcccgga agttgctgtg ccccatcage 480
agcttgacge gtggtcacag gacgatttte actgacactyg cgaactctca ggactaccgt 540
taccaagagg ttaggtgaag tggtttaaac caaacggaac tcttcatctt aaactacacg 600
ttgaaaatca acccaataat tctgtattaa ctgaattctg aacttttcag gaggtactgt 660
gaggaagagc aggcaccacc agcagaatgg ggaatggaga ggtgggcagg ggttccaget 720
tcectttgat tttttg 736
<210> SEQ ID NO 13
<211> LENGTH: 893
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(893)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 13
ggatccgeee gecttggect cccaaagtge tgggattaca ggcatgagec accgetcectg 60
gctgagtetyg cgatttettyg ccagetctac ccagttgtgt catcttaage aagtcactga 120
acttctctgg attcecttet cctnnwgtaa aataagnatg ttatctgnece nncectgectt 180
gggcattgtyg ataaggataa gatgacatta tagaatntng caaaattaaa agcgctagac 240
aaatgatttt atgaaaatat aaagattagn ttgagtttgg gccagcatag aaaaaggaat 300
gttgagaaca ttcenttaag gattactcaa geyccecttt tgstgknwaa tcaganngtce 360
atnnamntat cntntgtggg ytgaaaatgt ttggttgtet caggcggttce ctacttattg 420
ctaaagagtc ctaccttgag cttatagtaa atttgtcagt tagttgaaag tcgtgacaaa 480
ttaatacatt cctggtttac aaattggtct tataagtatt tgattggtnt aaatgnattt 540
actaggattt aactaacaat ggatgacctg gtgaaatcct atttcagacc taatctggga 600
gectgcaagt gacaacagcece tttgeggtcece ttagacaget tggcectggag gagaacacat 660
gaaagaaagg tttgtttctg cttaatgtaa tctatggaag tgttttttat aacagtataa 720
ttgtagtgca caaagttctg tttttcttte ccttttcaga acctcaagag gcetttgtttt 780
ctgtgaaaca gtatttctat acagtntgcet ccaantgnac agagttacct gcacnncgtt 840
gteentactt ccagaatgca cagatgtctg aggacaacca cctgagcaat act 893
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<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 14

LENGTH: 475

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(475)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 14

tcagaaaata ctttngggca catgagaatc

ctgtgatgga atgtaatagt aatttaacag

cagcaaaata aaacaaaagc aatatgaagg

gtatagatca aaaggaatct ggtkctnagg

gagactttta gaactaccat tctectctat

attgagnaca atggccttac tgaaataacc

accaccataa atttgatgag tnecctataat

actgaaaggc nachnatcaga cnaaaataaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 15

LENGTH: 180

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(180)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 15

gttctcnaga tctcttcaaa attcattntg

tggaaccaga cttgenctee aatggatcct

tttacagggg gctcgtaaag aatcctgttt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 16

LENGTH: 457

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(457)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 16

aatgtaacma cmaaaccyca aactcctgna

tttttncact ctcagacata aatataaacm

ggncntttan ccatgatctce tagnacnang

nactngacta gtttctettn cactgagnaa

actgnaatgce taagttncaa gtnccaatga

gtnnttaatc anccncagtg ttactttgna

ctaatgttat gaatgggetg gagnanccte

trgnaantgt amccgactct aaattccaac

may be either a or g or ¢ or t/u,

acatgagaac
tgtectttet
ctgagaatag
ttggcgcage
aagtggatcc
tgtgatccac
attccancca

gnataccgta

aagctgatge

ttttaactgce

gtatcagatt

agcctcetaga

nangcccagg

tcggnetceat

gnggaaatac

ggtaaattct

ataattccte

ctcaaggata

atcataaaaa

agcgacnagg

raaacttgat

catctccace

ctggraggtt

acagt

may be either a or g or ¢ or t/u,

cgctatagga gctgggatta cegegggtge

ccanacngga nggggggtgyg actcacacca

tgantattnt nccgtcaatt accnccccaa

may be either a or g or ¢ or t/u,

agaanatggt

mantttctac

ggctngtggn

actgcnacaa

getngtgant

aagctnctee

nacntgagtt

cnataat

tacttatnga

tgtggraaaa

tngttttaat

gtnnttnetn

tanyctttat

ctggacagge

tnnwaaggnt

tnccatttne

catctncagg

gtctctaage

ctgnatctgn

ttnamcnaaa

ggcecnactt

caacanccaa

60

120

180

240

300

360

420

475

60

120

180

60

120

180

240

300

360

420

457
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<210> SEQ ID NO 17

<211> LENGTH: 373

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(373)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 17

atctgtgcta ggtagtgtac taatcattca gtttatctca tttaatctnn atgnaactct

aagtcattcg ctntgancna cacataacag atctcgcaac tgnagtttag cgaggccagt

taatttkcca aagntcataa tnctaagnag ttctagnatg gagattcmaa gtccnactgt

ttagtcaaga gaccctactg ttaactagta cctttacact actaactggyg taanccataa

ncaattaatg ataaagattg agattactkc cacattctca ctggttataa attaaaacnt

caaataaaaa ntcttggcac ttctatggta atatttttat taggataaac tttcaagnag

tggatnctag gtg

<210> SEQ ID NO 18

<211> LENGTH: 422

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(422)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 18

cccacactgn tgggecatgg aagccatgag tgtaccacat ggecctgtece cactggecac

agtngattgg ttggntcggg agtagtcacc tgattcaagn tgggccaatc agatcctace

tccanggggt tnggaattag aaaacagtga ccctagytag tntaggcnac ttgaactgga

gggcccatac attcaggage cttatgggge catgtacaca tggaagcagg aagantgaag

gagggagaag tagaggccag aaacccacct gggttectgt tteccaatgn taagtccctg

ccatgtyccet getcettectg tggttnggat cttcaaaggt tgctcaaatt nggggcagtg

geectggeayg cttttcaaat cctycccatt tttattgaag ctgaaagacc cttgactaga

ac

<210> SEQ ID NO 19

<211> LENGTH: 395

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(395)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 19

attgttattt ttcgtcacta cctcceeggg tegggagtgg gtaatttgeg cgectgetge

cttecttgga tgtggtagece gtttctecagg ctecctcetece ggaatcgaac cctgattcece

cgtcaccegt ggtcaccatg gttaggcacg gegactacca tcgaaagtta atagggcaga

tctecgagaat tctcgagatce tcentcmaat tattacttceca nttkeggtag tgatcagnac

naggcagttc tattgatttc tctectttca ttetgagttt ctecataaat taattggacce

taatcatgtt tknaatcctg tcttttaggg ggnanttgna ctntcaagtg tttaaaggga

60

120

180

240

300

360

373

60

120

180

240

300

360

420

422

60

120

180

240

300

360



73

US 7,507,798 B2

-continued

74

gggncggagn atgattntgg attggagtga gagca

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 20

LENGTH: 487

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(487)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 20

cagantttct gggtnaaaag gacctnanac

ccaaatggan aaatgaaccce ctggtcacce

ananatctga gtccttttet cctttactaa

angntgtaaa atangcctgg ggnacctcegg

actgtggaag ccgtwtcaat cgeccccace

aacgtcccce atgtnatcag natctncagg

ggrggcgggc cagggacaga aaarggaggt

aagggcgttyg ggggaagcaa ggcaaacggce

gtgacgce

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 21

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(500)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 21

ctcgagatct ggeccatcat ttagttttat

acgtggatct nctcecttagag aaatcaanta

atcaaatnga aaggnatntn ggtngancag

gntgtngasa ccagattcmk gggtncnaat

tcatnttats ccccaaactt agecacatct

gaggagcatg gntggatgga aatccatctce

cacctgttag agtttettgt ycataaaata

aatagtttgg gccttttate cacactctca

actctgaaac tcectetgga

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 22

LENGTH: 406

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(406)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 22

may be either a or g or ¢ or t/u,

ataatatagt

cgatctcact

cccttnetec

rcctetnece

tatgagagcc

ctactgetgt

ggcaagatce

agattaaaca

may be either a or g or ¢ or t/u,

ngcttgnagt
ctttaggnat
ttagttngyn
cttanggtaa
bgtggggyta
caccactgga
gcagggaatt

ggagcttagg

ggacttncaa

agtnccetnee

aatcctgete

tgggntctgt

tttectncagy

cctteytgga

ttgaacaaaa

agcaggcacc

ntntagnaga

ntgatagtca

centtngnng

tctnagagece

tggngtcacc

accccaawtt

taggaattta

atacttttct

taaacactta

ctgaaacccyg

atgggaatta

gggtgggagn

gccagecatg

twtttaacct

ggagctataa

tcaaggaaac

taaaacatcc

gagantggnt

agaccactgg

aacacatggg

ccaagagcag

ctgaatgnat

gttttttttt

cctteagete

tcgagatetyg tggtagtnac atgatattct ggcamctact ttcattatca cctttattaa

395

60

120

180

240

300

360

420

480

487

60

120

180

240

300

360

420

480

500

60
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aataaattta aagaaaaatg gcagtatgtt

ggactcmaga gttncagrna agtaaaaagr

ttccagaaat aacgatgttg agcattaagt

tgtaggcata wawatgtgtg tgtatataca

ctggctagat agacacacnt naaaaatggr

aaatacatat tcagancenc tgtncttata

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 23

LENGTH: 289

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 23

gacccagtaa aacttatctc atgagcataa

cggattttat catgagggca ttagtggggg

gtgaaaggaa agcaacttgt gccttacagg

cgtgtggaag ctctctacct gataggtgag

caagcttece ttecactget tectettgat

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 24

LENGTH: 367

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(367)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 24

ccatcaggat ttactgagta aaaatctcag

ccaaagagga acaggttact tgggaggaaa

ttattttaaa taaaaatggt ngatggaaat

gnatactgcc catcaaacaa aaaaggaaat

ccacccttta ctatcaagat tacaacttat

gactgcctaa tccaatgttt aaattttcta

ttttcaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 25

LENGTH: 425

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(425)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 25

gagtatctga caggtaagat

aaagaaaaat gcacatttta

tgaaacaaaa gggataaatg

ttttctgagt ttgtgtagaa

tgctttttaa

ttgttgcagt

tgttttgntt

accegtgtygg

tctgtgragn ccacgagtac
aaagagtaaa atcattttct
ggacttcatt tcatactctt
tatatatggg tacatcctta
atcatactct aatkccattt

nacagagtaa ntgaaa

ggctgaatgg gattgacage
ttgggggtta ggtactgaaa
gtcaagctag gtcaaggaaa
ctcaagctta tgaccgecca

tgacttccac agcaaggtc

tcattttaaa

aantytywyy

tcmmagntta

gagaagttgg

nnantttana

ctacagaacc

gtttaaggag

ttcccaggag

agcttetece

may be either a or g or ¢ or t/u,

gtnttaacca tgcccctaaa

aaagctgect gggnaactce

attttntaaa agaacttggg

aaaacttent tceccatttat

tgacctttta tgctngetng

ngtctgnatt tcaatgtggg

atgtgctatn

ccncaaatgt

gtntaatatg

aataagttnc

gtttttttyg

taggagtnat

may be either a or g or ¢ or t/u,

agttgtttta aatgcattac
ttaaaatttc atttngngtg
ttgttttggt tttacctgtt

ntacactggg taatcttgte

atgactgaga

aaactaaacyg

tggggtattt

agggntacma

120

180

240

300

360

406

60

120

180

240

289

60

120

180

240

300

360

367

60

120

180

240
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amcttgggte ttgantttgg ttanttggnt ttanttggtg nacccatgta cttgctctte

cntcccagaa acatagettg gtaggcnagg gttaanccag tgteggegan cccatgtcecce

tancacagca tcttgtaagt ttaatgcaca atecgtteent cccaggatgg anttatcatt

ataaa

<210> SEQ ID NO 26
<211> LENGTH: 2377

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature

<222> LOCATION:

(1) ..(2377)

<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 26

gagaggcgcea
agcaagaaaa
agccttgtet
gtggnaatgce
atgraaactc
ttaaactggyg
ctgtagatag
ggaaactggt
acactgaaga
ctgagetett
gaattagacc
tagttgattt
atgttgccat
tgatatatga
agttccattt
tkgaagacat
ctctaatttg
ctctttatac
cagcctatcet
cccaattatt
acaattttaa
aaatggcaag
atccattcct
ttttcectaa
taaaggaaaa
ccagagcatg
tattaataag
ccttttaatt

taatgcattt

ggagccacaa

agragraana

gaaacctact

nacacctaac

accagatcaa

tgcttecaat

tgtctttaac

tccettggat

aaagcgtaaa

cgcttatecee

atggattaat

ngtttgttet

ggtacttgat

aacagaagcc

cagatttett

tgtgagatct

ttgttgecct

tcaccaggta

gatataatct

ttgcagaatt

ttgaaaacac

ceccttgtgaa

actgtatttce

tttgctttygy

gtggtactgt

gtgttctegt

atggctgett

ttattgctca

ttgcactaat

ataaagcaag

cgagaagaac

ctgaggecca

actcctggygy

cagcaacctyg

agtcctggte

aaatttgagg

tatggtgaag

cacattaaga

ctggattggt

aagaaaatca

aaggttatgg

gaagaagcag

aagaaaattg

ctttgecace

gtaatttttt

gtgtactcce

caaattactg

tgttctgety

gcacttaata

cagtcatcaa

ggcatggagt

tgtatgaatg

tggggtectt

tccaacctga

gtcgtgagcea

cagcttetet

gaaatgaggce

tggtccttag

may be either a or g or ¢ or t/u,

agccagaatc
ccatggraga
tcagctetge
atgagtctce
aggagcatag
agcctaatte
atgaagacag
atgataaaaa
gtctcattga
ctattgtgga
tagaatatat
ctcatagtne
aagtttttat
gtcttgtgaa
cttttaagga
ttttttgtag
ttggttgtaa
gtatgtttta
atttgtttct
ttgaaatgta
ctattaccac
ttaaaattgg
tgtttgtgaa
aaaacatttc
aatgtetgtt
atgtgggttg
tttaaaggaa
atatccctaa

tttaattcta

agaagnggag
dgaagaggan
tccatctgtt
ctgtggtatt
gccmaaaata
tgtgaagaga
tgatgacgta
tncaaccaaa
gaaaatccct
ttctatactg
aggtgaagaa
accccagagce
agtcaaaatg
gtaaaacttt
cttkgaattt
aaaatgtgaa
agtcatctga
taagccgcag
tgtaaatatt
ctgtatagga
ccecactete
aatgcaaaaa
tgtatgtgta
ccaactaaag
ataattaggt
ctaactgtat
tgtggatcat
aaatctcgga

ttgtatctgt

gaagaagaaa

ccagancmaa

tcctetgeca

attattccte

ggactaagte

aagaaactac

ccccgaaaaa

ggcactgtaa

acagccaaac

atggaacgtce

gaagctacat

attttagatg

tggagattat

ttatatttag

ttctttgtcet

ttttttggte

atccttggtt

ctactgtaca

aaaacgactce

accaacatga

ttttcatcag

ttagcagaca

aaagtcttte

aatagaattg

tattagtttc

ggggttttet

agtgattttt

gagectgtatt

ttatttaaca

300

360

420

425

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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aaaaattcat catatcaaaa agtgtaagtg

gaaataaaat taggcaaatt gacagacagt

ctcggcaatt tgtaagttta catgttattt

accaaccact aactatttgt tttcattttt

cttggctcat tagtgtttaa aaatgtactg

tcttegttgt agatcagaat ttcaccaggg

taaacagctt tccacacaaa ttagatgcaa

agaaaggtaa agattggect gttagaaaaa

tttttttttt taaacacacc tggagaggac

ctgatgtggt tccattatgt aaatatttca

aaaaaaaaaa aaaattcctg cggccgcaag

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 27

LENGTH: 489

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(489)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 27

attggagete caccgeggtyg geggecgete

aattctcgag atctccccca agtaaatgaa

tataataagc caggcatgga tgaccttata

ggatagtcat gacaacnatg acactgatca

ctctetggee cacagtceteg gtatettetg

tcegggnata aaanctgact gacttaatgg

acagggacma aagagcatga tcaacatgcet

cttecttecte atcttnetec accacctnece

aatggctca

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 28

LENGTH: 2307

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 28

agggtgctte agtgtggetg acacagecage

acaaaatcce agttggtaat agagacttta

attagggggyg gacatgttgt acatgttagg

ggaaagatgc ccctaactga ttettttgte

gggtcaatct tctggtsstg cctetecagyg

ctctgaggee gaccgatggt tagaagaggt

ggcctcaget getectetge agcecagttet

gccagcatca cctttccaag ggaatgcatt

ggtcccagee ctgcaaccag cctttgtece

aaaaccccct

gagagtttta

aaggataaag

gtcttgtaga

atgatgtgcet

agtaaaatta

ctgtteccat

gcataatgtyg

atttgaaaac

aatattaaaa

ggaattc

ttaaaacaaa acaaaaaaat

caaacatgat aggtattctg

gtaaatcatt caaggcagtt

aggtttatat cttgttttac

tagagaaatt cctggggett

cctgaaaacyg taagaagttt

gtctgaggta cttatttaaa

agctttggat tactggattt

actgttctta ccctegaace

atgtatatat ttgaaaaaaa

may be either a or g or ¢ or t/u,

tagnaactag

tgaaaaaaag

gcacccetgta

tgatnccage

tgnatggggt

tanccacgac

tggcnecata

gggagttaac

atggtcttga
ctcctaccta
atcattcaaa
tcteatettg
tctettecag
gtctaagage
ccagectect
ccteacctet

tgcccagtee

tggatccecce gggctgcagyg
aacagcaaca atagagatga
tttatacaga accaccagga
attcagaatt gagtncaggg
atagattarc tgtccatcct
caccacccat kcagagagtce
tttcaatntc anctcctcat

cctggggteg tecattagat

caagttttct tcatcctace
tcaaaaccac aaaatgtccc
taaccaagat tataaggtga
ttggttccag ggaccgagty
geeggtcata gacgtactee
gtcegggete agcageccca
ccacccactyg ccatctececa
cagecctgtge cagtgggtgt

tatcctgtgg ccaatggaat

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2377

60

120

180

240

300

360

420

480

489

60

120

180

240

300

360

420

480

540
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geectateca gecectaatg tgcctgtggt gggcatcact cectceccaga tggtggecaa 600
cgtwtttgge actgcaggcce accctcagge tgeccatcee catcagtcac ccagectggt 660
caggcagcag acattccctce actacgagge aagcagtget accaccagtce ccttctttaa 720
gectectget cagcacctca acggttetge agetttcaat ggtgtagatg atggcaggtt 780
ggectcagea gacaggcata cagaggttcce tacaggcacc tgcccagtgg atccttttga 840
agcccagtgg gctgcattag aaaataagtc caagcagegt actaatccect cccctaccaa 900
cectttetee agtgacttac agaagacgtt tgaaattgaa ctttaagcaa tcattatgge 960
tatgtatctt gtccatacca gacagggagc agggggtagc ggtcaaagga gcmaaacaga 1020
ytttgtctce tgattagtac tcttttcact aatcccaaag gtcccaagga acaagtccag 1080
gcccagagta ctgtgagggg tgattttgaa agacatggga aaaagcattc ctagagaaaa 1140
gctgecttge aattaggcta aagaagtcaa ggaaatgttg ctttcetgtac tcectcttece 1200
cttacccect tacaaatctce tggcaacaga gaggcaaagt atctgaacaa gaatctatat 1260
tccaagcaca tttactgaaa tgtaaaacac aacaggaagc aaagcaatgt ccctttgttt 1320
ttcaggccat tcacctgect cctgtcagta gtggcctgta ttagagatca agaagagtgg 1380
tttgtgctca ggctgggaac agagaggcac gctatgctge cagaattccce aggagggcat 1440
atcagcaact gcccagcaga gctatatttt gggggagaag ttgagcttcce attttgagta 1500
acagaataaa tattatatat atcaaaagcc aaaatcttta tttttatgca tttagaatat 1560
tttaaatagt tctcagatat taagaagttg tatgagttgt aagtaatctt gccaaaggta 1620
aaggggctag ttgtaagaaa ttgtacatra gattgattta tcattgatgc ctactgaaat 1680
aaaaagagga aaggctggaa gcatgcagac aggatcccta gettgtttte tgtcagtcat 1740
tcattgtaag tagcacattg caacaacaat catgcttatg accaatacag tcactaggtt 1800
gtagtttttt ttaaataaag gaaaagcagt attgtcctgg ttttaaacct atgatggaat 1860
tctaatgtca ttattttaat ggaatcaatc gaaatatgct ctatagagaa tatatctttt 1920
atatattgct gcagtttecct tatgttaatc ctttaacact aaggtaacat gacataatca 1980
taccatagaa gggaacacag gttaccatat tggtttgtaa tatgggtctt ggtgggtttt 2040
gttttatcct ttaaattttg ttecccatgag ttttgtgggg atggggattc tggttttatt 2100
agctttgtgt gtgtcctett cccccaaacce ccecettttggt gagaacatce ccttgacagt 2160
tgcagcectcet tgacctcgga taacaataag agagctcatc tcatttttac ttttgaacgt 2220
tggcgcttac aatcaaatgt aagttatata tatttgtact gatgaaaatt tataatctgc 2280
tttaacaaaa ataaatgttc atggtag 2307
<210> SEQ ID NO 29
<211> LENGTH: 343
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(343)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 29
ggcagctatt tacatggcct cacaggcatc agctgaaaag aggacccmaa aagaaattgg 60
agatattgct ggtgttgctg atgttacaat cagrcagtte tatagactga tctatccteg 120
agccecagat ctgttectta cagacttema attkgacacce ccagtggaca aactaccaca 180
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gctataaatt gaggcagyta acgtcmaatt

agcctatacm aaatgectggg ttgagecttt

attccagggce tkgantactt attgcttgge

<210> SEQ ID NO 30

<211> LENGTH: 363

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(363)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 30

aaagggctaa ccagccactg caccaaaatt

gaagagaaaa atgggaaaat tcaacaattt

tactgaccag aatgaagtcc tgaaggattt

tcaaacaaga ggagctggaa agaacaaagc

caagaacagg gccaagaaaa tgaacagcag

gtggnaagac caagtacacc cagttnggtg

ceg

<210> SEQ ID NO 31

<211> LENGTH: 362

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(362)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 31

agtacatggt ttcttgncca ccccasccac

tcagntagta gaccttttct ngtttagrca

accctccatg tkgmaggcga cgtggecctg

gcccccagag tgaggacaat ggtgnagccc

catgaagatg attctgaggn ttcccaggcc

catatgnact nctctnectat gctcaccaaa

gt

<210> SEQ ID NO 32

<211> LENGTH: 475

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(475)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 32
gtgcatgtaa ttacagttac gatatatgaa
gggagactta atctagtttg ggggatcagg

ttgagctetyg aaggataaat agacattacce

cttgannacm aaacttknce tgttgtacat
cataaggnaa aacmnaagac atggntacgc

attcttgtat gta

may be either a or g or ¢ or t/u,

agtccttaca ttataatact ctggecattg
gaaagactat gatccctctg getcatgate
ccttetgtta tgttatctac ccagetaatce
cccatgaage tacccctaga cccagaaagce
acaagcctga aatagaagtg gnacagacat

gtaaagattc cgatatcaag cttatcgata

may be either a or g or ¢ or t/u,

ctttcecccat ctetaccggy tgatagtete
gggccacntt tttaaaaact ccagacgggt
gatcactcaa ctgantgtca tnkgantggt
tcctaaggee ctnectgagt gtecctectt
tncaccctte ttkgaaarcc catagnagtt

ctctnectte atcatacttg ggggatgtgt

may be either a or g or ¢ or t/u,

acgtacaaaa tattatgagt atataatatg
gcacatttct ctaagaaagt gacatttgaa

cagaagaata aaatgatggg gaagaaggag

240

300

343

60

120

180

240

300

360

363

60

120

180

240

300

360

362

60

120

180
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gacattttece gtagatttce agtggeccen cttgatccct tatccactca tcactnagga 240
ggatattaaa tkctatagaa atggragraa gacmmaaaga gaccctnata tctcgagagg 300
atccagcmaa attccaagag acacaacawt aagaaactng gaaggaagag aaaaggcmmn 360
nnaggnaaaa gaaagacaag gaaattnwnn nagnacggag agaaagagag agggagcgtn 420
naagggnacg agaaaggcga ghacggggac gagaaagggn aagagnacgt aaacg 475
<210> SEQ ID NO 33
<211> LENGTH: 346
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(346)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 33
ggaaataaat gagatctcag tggtggtatg gattggactg atctctgtaa ctgtgtntgg 60
aaaaaggacc ggaaaatgaa agccagatcce cagtaagggg tagagagggyg ccaagagaac 120
tgaacatctyg ggctgccgga gaaatcaaag tctaggaagt aagaggtaag agtgtactac 180
aggggacata ccccaatcte ttggtteect cectetnect tectetcecca gagacccagg 240
tcectgggac tatnttggat ctgtctctga agetgaaaaa caaaaggcag aggagacagt 300
cggntctaag tgaccaatct caagccagct tggtcagaan tcctaa 346
<210> SEQ ID NO 34
<211> LENGTH: 433
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(433)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 34
aaatccagtg caggcaacat tatgtggaaa tagaaacagg gctcectgcta ggagattgan 60
attctggett tcctttggaa cccctcactg actcatcgece cctgaancag ganccancag 120
gtnccaagge tccectgete ctnteectne cccagggcega gataggaarc cggaarcctg 180
ggcaggctga rceccanccega ctggaaccag ggnaganccet gtgggtgggt ggnagggagyg 240
gaaggaggcce agattcctece agaactgggg ragagaacag gttttggaag ttgggggagyg 300
gtttgggttt cacagtgatg gtttcatgan accctggagg gttncacact cctggtkcan 360
ttttgntant cgtnctttga anacarnccg cttccttteca accctceencen taaaaagttt 420
tgatntttta agg 433
<210> SEQ ID NO 35
<211> LENGTH: 350
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(350)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 35
accaagagcce cccagtttat gntaactctce atgacaaaca caattttagt acctctcact 60
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accaactatc caggaaccag gantcaccta ttactacggt tccagcagaa tgggaatcce 120
attctcggat atccagggta aatccctgac catgtgagag gaatcctagt gccccaacaa 180
cctcaccecee tgactectcee tcaanggetce tgccaagtca acaaaaaaat cctctacatt 240
tacactatct gtaaagccaa agaccagcgt caacctaaat gtccatcaat aagggaatgg 300
ttggataagt aaaaattatg cagctgtagg aaggaatgaa gaatgtctat 350
<210> SEQ ID NO 36
<211> LENGTH: 512
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(512)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 36
aaagggaaca aaagctggta ccgggccccece cctegaggte gacggtatceg ataagetgga 60
tatcgaatce tcgagatcta cctaaaaaaa aaaaattaac ttcccaaatyg tgggagtcta 120
ctetgttece tectngtntt tattnetgtn tactttycta anatggttaa aatgtgtaan 180
caatatgtgt cctttnactn kggkgtgaac atttttycta ttataaatyc twagaaaata 240
ttnctatggn tatgagatat tkgattccaa gtgcctkgta atttactyct caaatgtccc 300
tgatgtkgga nattkgttnc tagtgttyca ctatttaaaa aaacagnaat atctgtctnt 360
atgctnagag cttntycagt ttycaaatta ttnccttagg gtaaaatcct agaagtagaa 420
tttttggggc aaattatcta catatttata attgtcttgg tattccaaat ctegttttcee 480
aaaagcttat atcaatttgt acttaacacc ag 512
<210> SEQ ID NO 37
<211> LENGTH: 450
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(450)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 37
atttaagatg actgggggtc tctncctaat ceccatactece actggagagyg anaagtggga 60
aaggttggte tagttarggt ngntggggac cctcccaaga gctgnagaag cagagataag 120
nagagcctne tnctaaatcce acatggnect yccaaggntce tcatcctcta ggacctacca 180
ctnectecagte tacttacttg tcectyctgana tgetttetng aggggnagaa aacaaaggaa 240
gagtaataac aagcagnaga aactgcagag aatgnaaaat aagtccatag gagaatgttg 300
naaatagaat catccncctt tacatattgt cactccagga aaactgccaa gaaccactca 360
ttectetaga tacamttcct gtaggatccey cecagactte cteecttaag cacgtcagta 420
ttctecttat tcectcecttea tttcaacccet 450

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 38

LENGTH: 766

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(766)
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<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 38

cgagatctge cccageccac

actcaccegt gatgtggttt

ttcagagett tggtcccegt

taggcagtce tctgaaagat

gaatccatge ctettetttt

gtctteccaa ctcaaaccca

cecctteccce ttgntatect

tttgtectttyg gcaaccaaac

getectcatt tntcacttgt

aaccgtcaca anccagantt

acgtaaggag cgttcccagt

atcccnaatce cctanttgag

gttaacccte tncaccagan

<210> SEQ ID NO 39

<211> LENGTH: 327
<212> TYPE: DNA

atttcctttyg

gtccetttte

aatgccegte

ttgtagaagg

agcatcaagg

tttcttgaag

catcctgeta

aattttgett

acaagagcag

ncatgttgge

tcttteatge

gtcttaacat

ttaganctga

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(327)
<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 39

tcatacttgt atagttcknt
cntcgatcac ttggganagg
ctnacagggc aaaaacagcc
nnawrntrnn actctgnntc
catngagtac acctcactaa
gananacarc aatgctggca
<210> SEQ ID NO 40

<211> LENGTH: 431
<212> TYPE: DNA

aagataatca
ngacttgcma
tyangtcagt
tgtgccatna
wtntnetnet

tacngtg

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(431)
<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 40

ccagacttte ataactngtg

agagnacgag ggggtagctg

gmagagtgtc tctgataggg

agaaccattt ttattggcca

tccttatect gecaattcag

ttattatgaa
ccccaatata
aaaaggaaga
ccaaagttac

ggtcctgnaa

may be either a or g or ¢ or t/u,

ttgaatgagt
cagccagtgt
tttectgtgt
ttaaagtgga
aattagaagt
ccatttecect
atgetgtttt
cacaagattc
ggctggtceag
ctcaggaggg
tcagataaca
ctattccatt

ctgatncact

may be either a or g or ¢ or t/u,

ctctectcact
tgtttaatga
tctntctcee
nanatnttnc

gggnaacnce

may be either a or g or ¢ or t/u,

gattagagtn
ttctaatttc
gttggaaggn
atctagtkgce

actgatgcca

agagaagact
gttggtaata
ccaggaataa
aagggacttg
cctgagagat
ggttactgna
taatggcctg
ctacttaagg
ctttacacag
cttcnaggtce
gtnctaactn
ttkcecnacma

tcctag

cagacatnng
ttgtcancem
taatcctcta
anttgtattt

c¢scmccantt

ctgaagctta
tctkgaggac
atcttagect
ctacaaattt

aactatagtt

gagaagtatc
aaagtcacct
cctttgntac
gaagctcata
gaagaatgtt
ttggccacaa
ccagtctgga
gaagagaggg
gtgtcagatg
caacatctcg
cagctgttte

gggttatnct

gngrarngcc
nanaantaag
graknaaatc
atgnactcca

tttnnttgnt

ctggattaga
caccaaatng
ctagganaaa
atntccaaac

tagtctncta

60

120

180

240

300

360

420

480

540

600

660

720

766

60

120

180

240

300

327

60

120

180

240

300
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tcacatgact gcattataca tacccaatta tctgggmaaa cagacctgat ccaaacacag

ttkggtnctt tccttnectt nccttkgttt agecctgtycc gtctactngg ggtgtcttkg

atttgctecca g

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 41

LENGTH: 276

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(276)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 41

tttttttceca ccagacttac caaattttag

gntaatctat ncatngaccc ccaccattat

tgaaactcte agctgggaaa gtaanaagga

attatnttta tggatgccce ctcagaaaaa

gtnttttatg natagtaagt cccactcacg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 42

LENGTH: 270

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(270)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 42

tcgagatcta aagcagatgn agactttnca

nataagttnc gagaaggaaa gctttkgatt

actagagtkg nkgtkgaagn catggnacat

gatggaagaa tgagaaatcc tatatgacaa

cattgagcag ttggattacc aagatctcga

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 43

LENGTH: 580

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(580)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 43

cttagtttta gactagttte attatactac

tatttgatat atttgtttta atatatgttc

atgtttttaa aagaacatta ttattcttta

aacttttttc attaacatct tgggtatttt

ggtagetttt cttaggagct aaattaaata

ccatccctca aagnatgggt gnanttatct

tatggntant catagtctna cmaaactagg

may be either a or g or ¢ or t/u,

atgnatggaa gaactgtaaa
gatagagatc atntggtgan
ataggatgta agtatgagct
tatgnaangg ggtaactgac

aggttt

may be either a or g or ¢ or t/u,

cnaaataaat ttactgcttt

nctrnatgag tycagtggat

ttatatagwt ywttcagttc

atagaaaagt ycatyctyca

may be either a or g or ¢ or t/u,

cagtttctaa tatgttggtt
ttgttttage aggtaaaaga
ataactgtct ttttatgcat
ataaaaagag ggaaagctca
tttaacaaat ctcctteect
ttaacttttyg ggctngcate

gtcaccnaac ttggcagcag

tncccataaa
taatgaaaga
cctgttrttet

tnggaaatgg

tttyctgtga
tatyctnagn
tacactaaat

taattgagaa

ttttattcac
atcataacaa
ttggcatgee
atgtttaaca
tecneecttee
cntgnaagcet

aaataatcta

360

420

431

60

120

180

240

276

60

120

180

240

270

60

120

180

240

300

360

420
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gtcttactgt gataactacc caattacttt attattttte cagttncagt tccaaatgtt

ttgtggnaan aatttttnct gtttgtgatt tteccaagett agagggggaa accaacttte

cagtgttgga gagcactgna tagtttatgn attgtgtaaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 44

LENGTH: 348

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(347)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 44

tgtttcttaa nacagaaaaa aatttactga tnggacattg ttctaagtgt attattgtat

taaatggatc atttaattta atcttcataa ctgacatagg agttgagtaa cttgtgtggt

caaatagcta gtaagtgatg agtaggctgg gegcagtgge tcaagectgt aatcccagca

ctectgggagyg ctgaggcagg cagatcactt gaggtcagga gtttgagace agectggnca

acatggnaaa acctcgtcte tactaaaaat acaaaaatta getgggegtyg gtgggngege

acttgtagne ccagntactce ggaaggetng aggcaggagg aatcgett

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 45
LENGTH: 430

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(430)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 45

getcatcatyg cttcacgggg gaggctgtge gggaagaatg ctcccacaca gnataaagaa

tgctccegea caggatagag aatgccceceg cacagcatag agaageccce gcacagcata

gagaatgcce ccncacagca tagagaagcece cccgcacagn atagagaatg ctettcacct

ctgggttttt aaccagccaa actaaaatca cagagggcaa cacatcattt aagatagaaa

tttctgtate ttttaatttce tttcaaagta gttttactta tttncagatt ctatttcttt

actagaatta agggataaaa taacaatgtg tgcataatga accctatgaa acaaacaaaa

getaggtttt ntncataggt ctncttcenn attgaatgaa cgtctntect caaatttanc

ccecccaggga

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 46

LENGTH: 402

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(400)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 46

caaaccctat gngaaatgga aaggaaacta ttctaaagca taaaaggtag aaatatatat

accacccatc aagaaagatt atttttgntg aactcaagtc accagagtgg ctaaagccca

gtagaatgga aatgattata tggaaggtga ggccaacggg accagaacat actgtgatag

480

540

580

60

120

180

240

300

348

60

120

180

240

300

360

420

430

60

120

180
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acagnaagga gctgtctate ttectattcete

caagcaatgt tatatctgca attgatgtne

ntgattaant gtccnacant aaacatacaa

ggtntttaca aggcactgnc acatnatctc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 47

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(500)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 47

agnatccaga attgagtgna gngttctcetg

gggtatagat tctacaataa aacaaacaca

ccanccacat taccacctece aacacagaat

taagtcactt tnccccaact caccaatcta

tacactctaa aattgctnca aagaaaatgt

gangnagaca ctggctccat ctagngggtg

caaattttng ggggntacag cttattagga

anccacgtgg gttgacaagt ggttgncaga

tcncatctge agagtaattg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 48

LENGTH: 460

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(460)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 48

aaaatgcttyg anncaaatgt catctagtte

agagttttan ttgagtttta gaatgtgaag

tctgaaagne aaacttttag ccttggggga

ggttagaact agagggattg aagaatatta

gttttataga acaaacattg gcaagctaca

cacaaaggtyg taataacaaa gttattcaca

cccacgetee tnggtttata cattgtetgt

agtgtntgca ctggagacca tatgeccccat

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 49

LENGTH: 372

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(370)

ccacagaagg aggtgactaa gtcanctgec

agcagtacaa gtctgaacaa cttggattgg

gtentaatag ctatctctat atagtetttg

acctattcct

ccC

may be either a or g or ¢ or t/u,

gnccacagte

nnggccctag

tttecttttte

gntaagaatt

ctaacatntg

ctttntttty

acttgttata

agaaaggtaa

tcggtatetn

gtcagtgtta

ttaatncaat

tttaccctga

gaaagaagga

aaataattat

gaaccagatt

tatggcttat

ctgtgaaatg

atggagatca

negtntctta

gaaaaacagc

cttaacatgt

aatncencat

ctgccacaga

nattagggnc

may be either a or g or ¢ or t/u,

catctctacyg

ttgtgaagtyg

gagcatctaa

tccatatagg

gccacaggece

aatgtgtgaa

ggctgettte

agagctttaa

actctcatgg
tctgaaaaac
gacagnaggt
ttagggttag
agatctgtet
taaactnnca

acactacagt

ggtccaaaga

tacatggtgn

gaagggnagg

gtnnggcaac

nctaccttcece

ttggaaagtyg

agcacaggtyg

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

240

300

360

402

60

120

180

240

300

360

420

480

500

60

120

180

240

300

360

420

460
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<400>

SEQUENCE: 49

atcaagcaac agtgtgttat gectatacte

tttngtatat atgtgtatgt ataagtgtgt

gaaggtgaaa gaaagcacac ctttatttaa

ggaaaaatga tttatctccc actttgaaat

ttttettttt tagtttnagg gtettgetgt

catagntcac acagnctcta actcccaggn

gtagntggga ct

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 50

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(500)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 50

caaaaaatca aagggaagnt ggaacccctg

gtgnctgete ttectcacag tacctectga

ttgggttgat tttcaacgtg tagtttaaga

acctaaccte ttggtaacgg tagtectgag

gaccacgegt caagetgetyg atgggggaca

nctceggcecect caaatctggt agtttcetgea

tgttcaaaat cgntttecttt agggaactcce

ggaaggattt ggaaggaagn tgnaaaagtc

ananaggaaa tcacttggcc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 51

LENGTH: 105

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(105)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 51

catgtttata

gtgtgtgtat

gcataaactt

tccaaaatac

gttgcccagyg

tcaagntatc

may be either a or g or ¢ or t/u,

cccacctcete

aaagttcaga

tgaagagttc

agttcgcagt

gaaacttccyg

ccgagggaca

ttccaaagte

agncgggaat

tgtgtgtatt

gatgattctn

tgggtttcan

gtacatatat

ctggagtgca

ttcectgecee

cattccccat

attcagttaa

cgnttggttt

gtcantgaaa

ggnctatcat

cagtccactyg

caatagtgna

cttgatttgg

aaaaaatgta

ctcecegnttt

gatactgtct

ttteetetee

gtagtgtgat

agnctectga

tctgetggty

tacagaatta

aaaccacttce

atcgtectgt

atctccttga

cgatgaagta

aggtggtcaa

ntagntgtgg

ggaaagaggt ctcctaacac ccagacagtg taaaaatcca gtttttette cttttggnng

gagacagagt ctcgcactgt agctcaggcet ggagtgcagt ggcac

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 52

LENGTH: 387

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(387)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 52

agtcccaget actcaggagg ctggggcagg aagatagett gagectggga gttagagget

60

120

180

240

300

360

372

60

120

180

240

300

360

420

480

500

60

105

60
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gtgtgagcta tgatcacact actgcactcc agcctgggca acacagcaag accctaaaac 120
taaaaaagaa aagaaaaaaa aaatatatgt acgtattttg gaatttcaaa gtgggagata 180
aatcattttt ccagacagta tctngaaacc caaagtttat gcttaaataa aggtgtgcett 240
tctttecacct tcaaagcggg agaagaatca tcatacacac acacacactt atacatacac 300
atatatacaa aatacatttt ttaatacaca catataaaca tggagtatag gcataacaca 360
ctgttgcttg ataaaatata gggatcc 387
<210> SEQ ID NO 53
<211> LENGTH: 380
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(377)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 53
tatatttnat caagcaacag tgtgttatgc ctatactcca tgtttatatg tgtgtattaa 60
aaaatgtant ttgtatatat gtgtatgtat aagtgtgtgt gtgtgtatga tgattctcct 120
ccegnnttga aggtgaaaga aagcacacct ttatttaage ataaactttg ggtttcnaga 180
tactgtctgg aaaaatgatt tatctcccac tttgaaattce caaaatacgt acatatattt 240
tttttttett ttcetttttta gtttnagggt cttgctgtgt tgcccaggcet ggagtgcagt 300
agtgtgatca tagntcacac aggctctaac tcccaggnte aagctatctt cctgecccag 360
nctectgagt aggtgggact 380
<210> SEQ ID NO 54
<211> LENGTH: 521
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(521)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 54
ctgcagtaag ccacgttcat gccactgtac tctagegtgg atgacagaga gagatcctgt 60
ctttggaaga aaaaaacaaa aagaaaaaaa aaagagtatg gccatggect tataatatag 120
aaggggtcac atattaatct ctgaaaatgg atctcttgtg ggctttcata caaggcaaca 180
gccacagagt acgtacctga aagctgectg ggnttaatgg ctggnagtat gttctaactn 240
gttcaggnac ccatgtcacn actggtggtt acagaatgtg aatctcacac tgtccnaaat 300
cggttttatt tttaaaanga ataattctan tacattacct tataaaaagt aggtaaccta 360
attttggntt ttaaaagtga attgagggca gatgcaagtg gntcacacct attaatccca 420
aataccttgg agagggcaag gtaggaggat tggttggage ccaggagtcce aaagaccagg 480
ctagggaata ttgnaagaan gtcctctcta caanaaanaa t 521

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 55

LENGTH: 516

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(516)
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<223>

<400>

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 55

ctgcangaag cttttnttne ttttnggngg

ggggtgcagt ggnacagtca tagctcactg

tcccacttca gectetcaag tagctagaac

ttgtttattn gngggagaga gaacgntctt

ttgggntnca agcaatccte ctaccttgge

gagccacntg catctggect caattcactt

tataaggtaa tgtattagaa ttattcttnn

gantcacatt ctgtaaccac cagtggtgaa

ccagccatta accccaggga gngttcaagt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 56

LENGTH: 505

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(505)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 56

ggatcctgtt tcttaaaaca gaaaaaaatt

ttgtattaaa tggatcattt aatttaatct

tgtggtcaaa tagctagtaa gtgatgagta

ccagcactct gggaggctga ggcaggcaga

tggccaacat ggnaaaacct cgtctctact

gtgcgcactt gtagtcccag ctactcggaa

cgggagggag aggttgntng tgnagctgag

caaaagggag acctttnctc aaaaaaaaat

cccnagacat ctttteteca agace

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 57

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(500)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 57

ctgcagnete aaacccttgt cctgggatca

gatagaacta caggcatgca ctaccatgcc

gatgagatct cactgtgttt cccaggnttg

caccttggge tgccaaagtg ttgggattac

tttttttttt tttttaanca agacggagtce

gegtnnatct tggctcactt gaaagetteg

may be either a or g or ¢ or t/u,

agacagagtc

caaccttgaa

tacaggtgtyg

gctatattge

ctctncaagyg

ttaaaatnca

naaaaataaa

atgggtccce

cegtne

ttgctgtgte

ctcectggnt

caccaccatg

ctaggetggt

tanttgggat

aaattaggtt

accgatttgg

gaacaaggta

ancccagget

catgcgatce

cctgactaac

cnttgaactce

tnataggtgt

acctactttt

gaaagngtga

gaacatactc

may be either a or g or ¢ or t/u,

tactgatagn

tcataactga

ggetgggege

tcacttgagyg

aaaaatacaa

gggttgagge

atcacgccac

naaaataaaa

acattgttct

cataggagtt

agtggntcaa

tcaggagttt

aaattagctyg

aggaggaatc

tngcactcca

agtgatgagt

aagtgtatta

gagtaacttg

gectgtaate

gagaccagcce

ggcgtggtgg

gettggtece

ggctgggnaa

aggattggga

may be either a or g or ¢ or t/u,

aacaatcctce

taatttttta

tccggaacte

aggcatgage

tngttctgte

ccteccagygy

ccacctcage

aaaaaaaatt

ctggactcaa

caccatgect

geccagactg

ttcatgcegt

cttcaaagta

ttttttcaga

gegatectee

ggccatacac

gagtgcaggg

tctectgnet

60

120

180

240

300

360

420

480

516

60

120

180

240

300

360

420

480

505

60

120

180

240

300

360
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cagcctecca agtnggtggg actacaggna tctgecaccac gnceggttat ttnttgggtt

tgnngnaggyg acggggttte accatgttag gcaggatgac ttcggactte cngacccaag

atcaccctge teggetecca

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 58

LENGTH: 440

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(440)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 58

gaattccaga cgagcctggg caacacagtg

ttagctaaag ttgatggnac atgcctgcag

gatagcttga gcctgggagt tagaggctgt

cctgggcaac acagcaagac cctaaaacta

gtntttgggyg aatttcaaag tgggagataa

aaagtttatg cttaaataaa ggtgtgettt

tcatncacac acacacactn atcatncaca

cattttaaca tggggttttg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 59

LENGTH: 513

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(513)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 59

ggatcctgtt tcttaaaaca gaaaaaaatt

ttgtattaaa tggatcattt aatttaatct

tgtggtcaaa tagctagtaa gtgatgagta

ccagcactct gggaggctga ggcaggcaga

tggccaacat ggnaaaacct cgtctctact

ntgcgcactt gtagtcccag ctactcggaa

ngggagggag aggttggtng tgangctgag

caaangngag atcttntctc aaaaaaaaat

ccccagacat cctnteteca ggacctggna

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 60

LENGTH: 390

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(390)

may be either a or g or ¢ or t/u,

agactctatc
tcccagetac
gtgagctatg
aaaaagaaaa
atcatttttc
ctttcacctt

tttttacaaa

actacaaaaa

tcaggaggcet

atcacactac

gaaaaaaaaa

cagacagtnt

caaangcggg

tncaattnnn

aattttaaaa

dgggcaggaa

tgcactccag

atatatgtac

cttgaaacce

agaaggatca

naatacaaca

may be either a or g or ¢ or t/u,

tactgatagn
tcataactga
ggetgggege
tcacttgagyg
aaaaatacaa
ggctngagge
atcacgncac
aaaantaaaa

ttc

acattgttct

cataggagtt

agtggctcaa

tcaggagttt

aaattagctyg

aggaggaatc

ttgnactcca

ngtgatgagt

aagtgtatta

gagtaacttg

gectgtaate

gagaccagcce

ggcgtggtgg

gettgatcce

gnctgggnaa

aggatttgga

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 60

420

480

500

60

120

180

240

300

360

420

440

60

120

180

240

300

360

420

480

513
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gaattcctgyg nctcaagtga tcctctcace tcagectcce aaattgetgg gattagagtg 60
tgagccactg tgcctagect gcatatatct atttttaatg actgctaaat ctcattgtat 120
gaaaatttat gtcctagcta taaaatttgn tagcacatgt ttaatttttt ctaatttcag 180
atgttttaaa ctaatatttc ccaaagtata gtatggcatt ttaggtatga tatgatcttt 240
nntcctctte gtactcattt ttatagttat ggcctgtgca actggtttcce catttatatg 300
aatgatacag agcttcctat taagaaaaag ttcagcttgg ggaaaaaaaa agtgaattgt 360
caacttngag ggaaaaaagt gaattattgg 390
<210> SEQ ID NO 61
<211> LENGTH: 366
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(366)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 61
tcaagtacct ccctgaatgg actgegtgge tcatcttgge tgtgatttca gtatatggta 60
aaacccaaga ctgataattt gtttgtcaca ggaatgccee actggagtgt tttetttect 120
catctettta tcttgattta gagaaaatgg taacgtgtac atcccataac tcttcagtaa 180
atcattaatt agctatagta actttttcat ttgaagattt cggctgggca tggtagctca 240
tgcctgtaat cttagcactt tgggaggetg aggcgggcag atcacctaag cccagagtte 300
aagaccagcce tgggcaacat ggcaaaacct cgtatctaca gaaaatacaa aaattngncg 360
ggnatg 366
<210> SEQ ID NO 62
<211> LENGTH: 498
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(498)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 62
aacaccaggg ncatgagggc actaatcata atgagatatg cctgctggag tcgaagtgga 60
cctttecagt gaatggaaat cattcccacce acaccaaaat tccagatcag gagtgnaaca 120
gtaatgtagt ccacagcaac gttataggtt ttaaacactt ccctgaaaaa aaattacaca 180
gattttaaaa gatgtacaat aatttccacc aaaacattat ttagaataat gtgatggctce 240
ccaaacatta gatattaatn tcccaccttt ataattttac cataacctat atcaactgtg 300
ctattattta tttaatnctt ccctntaaat taatttactc tttttttgtt tttgtttttg 360
ngtttggage cagtgtctca ttttggttge ccaggcttgg agtaaagtgg gtgcaatcac 420
ggctcaactyg nagtctttne ctcenggaga tcaggtnggt cttccccagg tccaanctec 480
taagttggtt ngganaac 498

<210>
<211>
<212>
<213>
<220>
<221>

SEQ ID NO 63

LENGTH: 469

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
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<222>
<223>

<400>

LOCATION: (1) ..(469)
OTHER INFORMATION: where n
unknown or other

SEQUENCE: 63

taaacaacag ggncatgagg gcactaatca

gacctttceca gtgaatggaa atcattccca

cagtaatgta gtccacagca acgttatagg

cagattttaa aagatgtaca ataatttcca

tcccaaacat tagatattaa tntcccacct

tgctattatt tatttaatnc ttcecctctaa

tgtgtttgga gccagtgtet cattttggtt

acggctcaac tgnagtcttt acctecegga

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 64

LENGTH: 370

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(370)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 64

gtttatcaag tacctccctg aatggactgn

tggtaaaacc caagactgat aatttgtttg

ttcctecatet ctttatettg atttagagaa

agtaaatcat taattagcta tagtaacttt

getcatgect gtaatcttag cactttggga

agttcaagac cagcctggge aacatggcaa

agcenggnat

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 65

LENGTH: 316

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(316)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 65

gtcatggtgt tggcggggag tgtcttttag

gagcagtgag gataaccaga ggtcactcte

cagcttettt attgcaacca gttttatcag

acttcctate tcatcccgna actaagagta

gtcttggect tatttnacce agcccctatt

cctgacacaa ggattt

<210>
<211>
<212>
<213>

SEQ ID NO 66

LENGTH: 448

TYPE: DNA

ORGANISM: Homo sapiens

may be either a or g or ¢ or t/u,

taatgagata
ccacaccaaa
ttttaaacac
ccaaaacatt
ttataatttt
attaatttac
geccaggett

gatcangttyg

tgcctgetygy
attccagatc
ttcectgaaa
atttagaata
accataacct
tctttttttyg
ggagtaaagt

gtcttteee

agtcgaagtyg
aggagtgaaa
aaaaattaca
atgtgatgge
atatcaactg

tttttgteet

gggtgcaatc

may be either a or g or ¢ or t/u,

gtggctcate
tcacaggaat
aatggtaacg
ttcatttgaa
ggctgaggeg

aacctegtat

ttggctgtga

gecccactgg

tgtacatcce

gatttegget

ggcagatcac

ctacagaaaa

tttcagtata

agtgttttet

ataactctte

gggcatggta

ctaagcccag

tacaaaaatt

may be either a or g or ¢ or t/u,

catgctaatg
ctcaccatct
caagatcttt
cctaacctee

caaaatagag

tattataatt

tggttttggt

atgagctgta

tgnaaattga

tngttcttgg

agcgtatagt

gggttttggc

tcettgtgetyg

agnccagnag

nccaaacgcc

60

120

180

240

300

360

420

469

60

120

180

240

300

360

370

60

120

180

240

300

316
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<220>
<221>
<222>
<223>

<400>

FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(448)

OTHER INFORMATION: where n

unknown or other

SEQUENCE: 66

ctgcagneeg ggggatcctg gtaaaagtca

aaaggcaagt aaacacgtgc agacaaaaaa

catttttaan gtgggggagg tgaatgette

gecttetgag tgttggnaac aacctgtcat

tccatacatt actaatagat tatacagatg

ttgtncaaca tgcaaggtta ccctettttt

tttgtgattt ttactagecn ccacttcate

anccaggaca ggnttnaacn aaggaaat

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 67

LENGTH: 450

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(450)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 67

ctgcagctee aagcaccttt ttcaaattca

ggaactatct taccttaatt aataagactt

agagcaactc tatcttgaat aggggetggg

tttgcaggag gttaggtact cttagttacg

gctcataaag gatcttgcetg ataaaactgg

aaaaccaaga tggtgaggag agtgacctct

tattatacat tagcatgcta aaagacactc

nccatggnaa cgnncccgga hgntancttg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 68

LENGTH: 388

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(388)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 68

ctgnagecte caccacccag gttcaggtga

gattacaggc atgtgccacc atgcccgact

tcaccatgtt gggcaggetg gtctcaaact

ctcccaaagt gectgggattt caggegectg

ggtggattat tcatgagttt tctgggaaag

ctceeettnn nagaccatac aaggtaactt

tgtcatggng ttggggggga gtgtettt

may be either a or g or ¢ or t/u,

caaggtcage
agggataaag
ccagaatggyg
catcacacat
gccatcactt
tngcttacng

aaatttaagc

may be either a or g or ¢ or t/u,

getttetgty
taaaatcctt
taaaataagg
ggatgagata
ttgcaataaa
ggttatccte

cccgcaacaa

may be either a or g or ¢ or t/u,

ttctectgee
aatttttata
cctgacctea
gectgttact
aggtgggcaa

ccggacgttyg

ctactaaagce

aaaaggaatt

tttatatcac

acctgtcatce

aacacttcca

ccacaaagca

attttctttt

atttcagacc

gtgtcagagg

ccaagaccta

ggaagtcagce

gaagctggne

actgntcact

ccatganagg

gtagnctcat

tttttagtag

agtgatctge

tgattatatg

ttccceggaac

gecatggnatc

agggaaaact

aagaaactag

ttgcttgngg

tttaatggtce

ctcactcaat

ttgganaagg

tcetnttaac

acatatgcaa

cgtttggace

ctgggetgea

acaagataca

aaaacccacc

atacgntaat

tttacaagtt

gagtagntgg

agacggggtt

ccaccttgge

ctaaacaagg

tgagggatcc

ttgttaaact

60

120

180

240

300

360

420

448

60

120

180

240

300

360

420

450

60

120

180

240

300

360

388
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<210> SEQ ID NO 69

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(500)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 69

ctgcagaagt atgtttcctg tatggtatta ctggataggg ctgaagttat gctgaattga 60
acacataaat tcttttccac ctcagggnca ttgggcgece attgctctte tgcctagaat 120
attctttect tttctaactt tggtggatta aattcctgtc atcccecctee tettggtgtt 180
atatataaag tnttggtgcc gcaaaagaag tagcactcga atataaaatt ttccttttaa 240
ttctecagcaa ggnaagttac ttctatatag aagggtgcac centacagat ggaacaatgg 300
caagcgcaca tttgggacaa gggaggggaa agggttctta tceectgacac acgtggtcce 360
ngctgntgtyg tnctnccccee actgantagg gttagactgg acaggcttaa actaattcca 420
attggntaat ttaaagagaa tnatggggtg aatgctttgg gaggagtcaa ggaagagnag 480
gtagnaggta acttgaatga 500

<210> SEQ ID NO 70

<211> LENGTH: 435

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(435)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 70

ctgcagagta attgcaactg gagttgtctt aagataatgt cacatatcca tctteccctt 60
gtttctcatt cacagaaaaa catttttatt ccaggtgcca atattcccag ccaaaaagac 120
tttacttctyg actcecttat atttaggatg gectatgagaa caagtaaggyg caatgactte 180
tagggagatg tgttgtgtat ggaacttcta aggagagaat tctgctgaca tgtcctatgt 240
tcttttetee cctactectt cctactgtca gaaatgaagyg ctagggctece agectggace 300
ctgaagtaag ctagaggtta gaagctaaag aagaaagaag gagattgagt ccttggatga 360
acgtgaagce accctactaa tctggactgn ctacctcetgn actactctat gagagagaaa 420
gtatgtgcat tattt 435

<210> SEQ ID NO 71

<211> LENGTH: 439

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(439)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 71
catgctettt gtccctgtga ctetetgeat ggtggtggte gtggntacca ttaagtcagt 60
cagcttttat acccggaagg atgggcaget gtacgtatga gtttggtttt attattctca 120

aagccagtgt ggettttett tacagcatgt catcatcace ttgaaggect ctgcattgaa 180
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ggggcatgac ttagctggag agcccatcct

aggggttatt acttcatgtt ttaagtggag

tatggtatta ctggataggg ctgaagttat

ctcaggggca ttgggegece attgntette

gggnggatta aattcctgt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 72

LENGTH: 318

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(318)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 72

tccatcteta cgactectecat ggggtccaaa

agttgtgaag tgtctgaaaa actacatggt

gagagcatct aagacagnag gtgaagggga

tatccatata ggttagggtt aggtgtggca

cagacacagg ccagntctgt ctnctacctn

caaatgtgtyg aataaact

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 73

LENGTH: 450

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(450)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 73

gttgcaaagt catggattcc tttaggtage

aattgagagt gttacagtct aattctatat

aatagtgcett tttcenttttt tttttttntt

ctgtegecag gttggagtge aatggtgega

gttcaagtga ttctectgee tcagecnccc

acgcctggga taattttggg ntttttagta

tggtcttgga actcctgana tcatgatctg

tncaggggtyg agccactgtt cctgggecte

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 74

LENGTH: 489

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(489)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 74

ctgtgatggt
aaaaggaaca
gctgaattga

tgcctagaat

may be either a or g or ¢ or t/u,

gaagagtttt
gntctgaaag
ggggttagan
acgttttata

tccacaaagyg

may be either a or g or ¢ or t/u,

tacattatca
cacatgtaac
ttttttnntt
tcttggetea
aagtagntgg
gagatggegt

cctgecttag

caggagcagt
ctgcagaagt
acacataaat

attctttecct

aattgagttt

ncaaactttt

ctagagggat

gaacaaacat

tgtnataaca

acctttttga
ttttatttgg
ttnggggana
ctgaaagcetce
gactacaggg
ttcaccanct

cctecceccaaa

tgagagagcg
atgtttectg
tcttttecac

ttnctnactt

tagaatgtgn

agccttgggg

tgaagaatat

tggnaagcta

aagttannca

gaataaaatg

atatatcagt

gagtcteget

caccneccgg

gtgcgecace

tggngcaggc

gtgctgggat

ctgcagntga gccgtgattg canccacttt actccnagec tgggcaanca aaatgagaca

240

300

360

420

439

60

120

180

240

300

318

60

120

180

240

300

360

420

450

60
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ctggctncaa acacaaaaac aaaaacaaaa aaagagtaaa ttaatttaaa gggaagtatt 120
aaataaataa tagcacagtt gatataggtt atggtaaaat tataaaggtyg ggatattaat 180
atctaatgtt tgggagccat cacattattc taaataatgt tttggtggaa attattgtac 240
atcttttaaa atctgtgtaa ttttttttca gggaagtgtt taaaacctat aacgttgctg 300
tggactacat tactgttgca ctcctgatct ggaattttgg tgtggtggga atgatttcca 360
ttcactggaa aggtccactt cgactccage aggcatatct cattatgatt agtgecctca 420
tggcectggt gtttatcaag taccncectg aatggactgg gtggctcate ttggetgtga 480
tttcagtat 489
<210> SEQ ID NO 75
<211> LENGTH: 449
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(449)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 75
ctgcagnett gacctectgg gatcaatcga tectcccace tcagectect aagtagetgg 60
aactacaggt gtgcaccacc atgcccgget aatttttgta ttttetgtag atacgaggtt 120
ttgccatgtt gcccaggetg gtecttgaact ctgggcettag gtgatctgece cgectcagece 180
tcccaaagtyg ctaagattac aggcatgage taccatgccce agcecgaaatc ttcaaatgaa 240
aaagttacta tagctaatta atgatttact gaagagttat gggatgtaca cgttaccatt 300
ttctctaaat caagataaag agatgaggaa agaaaacact ccagtggggce attcctgtga 360
caaacaaatt atcagtcttg ggttttacna tatactgaaa tcacagccaa gatgagccac 420
gcagtccatt cagggaggta cttgataaa 449
<210> SEQ ID NO 76
<211> LENGTH: 490
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(490)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 76
ttettgeegt tcccgacceg agectggtge cecttececa ttatgatcect tntegettee 60
ggeggcateyg ggatgccceg cgttgcagge catnctgtcece cagncaggta gatgacgacce 120
atcagggaca gcttcaagga tcgctegegg ctettaccag cctaactteg atcattggac 180
cgcetgategt cacggegatt tatccegect cggegagcac atggaacggyg ttggcatgga 240
ttgtaggcge cgcectatac cttgtcetgece tecccegegt tgegtegegyg tgcatggage 300
cggnecacct cgacctgaat ggaancegge ggcacctege taacggattce accactccaa 360
gaattggage caatcaattc ttgcggagaa ctgtgaatgc ncaaaccaac ccttggcaga 420
acatatccat cgcgteccgece atctccanca gecgcacgeg gegeatcteyg ggcagegttyg 480
ggtcctgecag 490
<210> SEQ ID NO 77
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<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

LENGTH: 470

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(470)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 77

ctgcagtgtt taaaaaataa aataaactaa

ttgtaaacac atgtacaagc catataatag

ctagaaagtc tncacccgge caagataaca

ttatgggttyg tttacttaaa tcatagtttt

tcccagecact ttatgegget gaggcaggca

cctgggcaat gtggcaaaac ctcatctcca

ggtgcacaca tgttaattcc cagctacttg

ctaggaggga agaagttgna gggancttaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 78

LENGTH: 445

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(445)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 78

cactcaatte tgaatgetge catcatgatce

gtggttctgt ataaatacag gtgctataag

accctgttet tcttatggtt gggtattett

aaaaatgttt tgtcttctag agataagtta

acattcaaaa aatacaaaaa ggaagccagg

ggcaggagga tcgcttggge ccaggagtte

tgcctetatt aaagaaaaca aaaaacaaat

tatgtcatga aaaaattagt gtaaa

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 79

LENGTH: 496

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(496)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 79

cctgtattta tactgaacca ccaggaggat

ggcagcattce agaattgagt gcagggctct

tggggtatag attctacaat aaaacaaaca

caccaaccac attaccacct ccaacacaga

tataagtcac tttteccccaa ctcaccaatn

may be either a or g or ¢ or t/u,

aagtttattt

agttcattte

catctttagg

caggttgggc

gatcagttga

ctaaaaatac

ggaggnttga

tgtcactgca

may be either a or g or ¢ or t/u,

agtgtcattg

gtgagcatga

gtcacagtaa

atttttagtt

tgcatgtgta

acaagcagct

attggaagta

may be either a or g or ¢ or t/u,

agtcatgact
ctggececaca
caaaagcect
attttctttt

ctagctaaga

atgaggagta

nnaccctagt

taaaaatagc

acagtggntc

ggtcagaagt

aaaaattagc

gacaggaggg

ctctagnttyg

ttgtcatgac

gacacagatc

cttaactgat

ttcttectee

atgccagget

tgggcaacgt

ttttatatge

acaatgacnc
gtcteggtat
aggtcagtgt
tcttaattca

atttttaacc

cactgettte
tacggaaaca
aagaaatatt
atgcctgtaa
ttgagaccag
caggcatggt

tcegettggne

tannctcctg
tttgntttece
ctaggaaaga
tcactgtgga
cagaggctga
agcaagaccc

atggaatcta

tgatcatgat
cttectgtgaa
taatggagat
attcgnatct

tgagaaaaac

60

120

180

240

300

360

420

470

60

120

180

240

300

360

420

445

60

120

180

240

300
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agctacactce

tgtgaagcag

catcaaattt

gaaaccacgn gggctg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 80

LENGTH: 496

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(496)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 80

cattagataa tggntcaggg tggccaaggce

tattgtcatt ctataagcac aagaaaaaca

aaggtaacgg ttagacctgg gattaacaac

aagcaagaaa aaacaatgta caggaagtat

gttcactgaa ggcattcagg tcctetettt

tgttcatcce aacatacaca attgtactta

ctgcatgaaa acttgtttac tggctgecagg

tgtgatttca gaccacatat gcaaggaact

ccttgtgtcea gaggeg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 81

LENGTH: 368

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(368)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 81

aggancgctt gggcccagga gttcacaage

tattaaagaa aacaaaaaac aaatattgga

atgaaaaaat tagtgtaaaa tatatatatt

tatgttatnn ngggatttca atgecttttt

aacaaaaaaa dttgtaactg aaaaataaac

tttttgnttyg tttgtttgnt tgttgaagca

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

aagtgcag
<210> SEQ ID NO 82
<211> LENGTH: 500
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(500)
<223>

unknown or other
<400> SEQUENCE: 82

may be either a or g or ¢ or t/u,

tcegtetgte

ttttcagtaa

agaccegtea

gcagtttaaa

tacctgggte

tcctttgaga

tccaagcace

atcttacctt

may be either a or g or ¢ or t/u,

agcttgggea
agtattttat
atgattagnt
aggccattgt

atttccatat

gggecttgee

gttgtgctee
atcagattct
ctatgagttce
agtctagatt
ttggnttgcet
tgtaccttaa
tttttcnaaa

aattaataag

acgtagcaag

atgcatggaa

atcaagattt

ctcaaaaaat

aatagcacaa

ctnccaccca

taaaattgct tcaaagaaaa tgtctaacat atggaaagaa ggacttaaca
acactggcte catctagtgg gtgcetttata ttgaaataat tataatacct

tttngggtac agnttattag gaacttggta tggaaccaga ttctgccaca

tgcegttete

cagcagaatc

taaaaacctyg

atctatcatt

ccattctcte

atactgacac

ttecagettte

antttaaaat

accctgecte

tctatatgte

agtgataatt

aaaagcagaa

tctaagtggy

ggntggagtg

360

420

480

496

60

120

180

240

300

360

420

480

496

60

120

180

240

300

360

368
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gaattccttt tttttttttt tttttttttt ttnctcctaa tgtttttatt gtnecttaga 60
taactggata gnacaaagtt ngncttngtt ttttacttaa aaaacgtact ttccgcatac 120
tgtngccegt atgactttcce tgtcccatcg gaaaccagag tttecccagyg tgagecctte 180
ctatctgngg ntacatgatt tagctaattt aacaagaaga gagtaattcc ttnggattat 240
tatcaacatg aaacttggac tatgtctcta taagggtgaa cactgatttt ttttttcttt 300
ttagaaacaa aaaccatcca cttattaatc caaactacgg gattggattt acaacaatca 360
tcgcatnaac tgaacatacg aagttaccac tcaagggaat nacagaagaa cgttgnacaa 420
tntntcttac ggggtacgng aattcaaaca atgtggggan aggaacttca ntctacaaan 480
tctgaccatc gnttcagtat 500
<210> SEQ ID NO 83
<211> LENGTH: 450
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(450)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 83
gaattccttt actcttettt aattctaccg tetttgggeca tacatctcat ttgntgtgga 60
agaaggtctg acagnagggc tgacagcacc gattcataac acattctttt catcatacaa 120
agagtaagac cctagaataa tgggaccatc tgctaccacyg acagagctge cttactgget 180
gtagaaaaag actgcttgtg tgggagagaa gaatgaggac agaggaggca tctggggcaa 240
gtgagcgtac aagtatntct acaaattcag aatttggtgg aaaatccaaa tttgncttca 300
acatgataga gaattgatga gaaaatagct gtnectgttte caaaatttac tgaatttggg 360
aacctgaggt taaaactttt aggatnaagc aactcaggtt caagacttng nctngggaag 420
gaatggaaac acagacggga atgagtntca 450
<210> SEQ ID NO 84
<211> LENGTH: 450
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(450)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 84
caactgtatt tatacagnaa ccaccaggag gatagtcatg acaacaatga caaactagga 60
atagccccct ttcacttetg agtcccagag gttacccaag gcacccctet gacatccgge 120
ctgcttette tcacatgana aaaactagcec ceccagtntga tcecgcaggtn gaggaatnce 180
cegggtegag gtteggatcee tggatgacag accctcetege cectgaaggn gataaccggg 240
tgtggtacat ggacggntat cacaacaacc gcttcgnacg tgagtacaag tccatggttg 300
acttcatgaa cacggacaat ttcacctccce accgtctecee ccacccctgyg tcegggcacgg 360
ggnaggtggt ctncaacggt tctttectnet tcaacaagtt ccagagccac atcatcatca 420
ggtttggacc tgaaganaga gaacatcctc 450

<210>
<211>

SEQ ID NO 85
LENGTH: 500
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where n

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(500)

<223> OTHER INFORMATION:
unknown or other

<400> SEQUENCE: 85

ggatccctee cctttttaga ccatacaagg

aactgtcatyg gtgttggegg ggagtgtett

tagtgagcag tgaggataac cagaggtcac

tggccagett ctttattgea accagtttta

getgacttee tatctcatce cgtaactaag

gtaggtcttyg gncttatttt acccagecce

cgectetgac acaaggattt taaagtectta

gtggtctgaa atcacagaaa gctgaatttg

acaagttttc atgcaggtgt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 8¢

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(500)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 86

ctgcagtgag ccaaaategt gecactgeac

cctgcttcaa caaacaaaca aacaaacaaa

atgtttattt ttcagttaca actttttttg

ctaaaaaggc attgaaatnc caaaataaca

ataatatata tattttacac taattttttc

cttccaatat ttgttttttg ttttctttaa

ctgettgtga actcctggge ccaagegatce

cacatgcacce tggcttectt tttgtntttt

ctnaaaatta acttatctct

<210> SEQ ID NO 87

<211> LENGTH: 450

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(450)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 87

ctgcagatga gaggcactaa ttataagcca

gcccacgtgg tttetgtgge agaatctggt

aaaaaaattt gatgaggtat tataattatt

gtgtctgett cacatgttaa gtccttettt

may be either a or g or ¢ or t/u,

taacttcegyg

ttagcatget

tctectecace

tcagcaagat

agtacctaac

tattcaagat

ttaattaagg

gaaaaaggtyg

acgttgccat ggcatctgta

aatgtattat aattagcgta

atcttggttt tggtgggttt

ctttatgagc tgtatcttgt

ctcectgcaaa tngcagecca

agagttgctce ntggtccaaa

taagataggt ccttggatat

cttggagetyg cagccagtaa

may be either a or g or ¢ or t/u,

ttcactccag

aacccactta

ttttctgett

taaattatca

atgacatata

tagaggcagg

ctecetgecte

ttgaatgttce

cctgggtgac agggcaagge

gattgtgcta ttatatggaa

ttatttgttyg agacaatggce

ctaaatcttyg ataactaatc

gattccatge atataaaata

gtcttgctac gttgcccaag

agcctcetgag cctggeatta

cacagtgagg aggaagaaaa

may be either a or g or ¢ or t/u,

tattaccttt

tctataacaa

tcaatataaa

ccatatgtta

cttctgacaa ccacttgtca

gttectaata agetgtagece

gcacccacta gatggagcca

gacattttct ttgaagcaat

60

120

180

240

300

360

420

480

500

60

120

180

240

300

360

420

480

500

60

120

180

240
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tttagagtgt agctgttttt ctcaggttaa

aaaagtgact tataagatac gaattgaatt

taatgtgggt ggtgatctte attaacactg

gaatctatac cccattcana gaagataccg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 88

LENGTH: 502

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(502)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 88

ctgcagccag taaacaagtt ttcatgecagg

aagtacaatt gtgtatgttg ggatgaacag

aagagaggac ctgaatgect tcagtgaaca

tacttcctgt acattgtttt ttettgette

ttgttaatce caggtctaac cgttaccttg

gtttttettyg tgcttataga atgacaatag

ccttggecac cctgagecat tatctaatgg

gagcaagatg aggaagaaga tgaggagctg

atgctenttyg gecctgtgan te

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 89

LENGTH: 499

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(499)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 89

ctgcagtgtt ccttttetee acttaaaaca

ctecctgacca tcacagagga tgggetctece

cttcaaggtyg atgatgacat gctgtaaaga

caaaactcat acgtacagct geccatcctt

agccacgacce accaccatge agagagtcac

gncatatttc aatgtcagnt cctcatctte

gttaccntgg gtcegtccatt agataatggg

tgctcectgee gttetetatt gtecattetat

gatnctcage agaatcaag

<210>
<211>
<212>
<213>
<220>
<221>
<222>

SEQ ID NO 90

LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(500)

aaattcttag ctaggattgg tgagttgggg

aagaaaaaga aaattctgtg ttggaggtgg

anctagggnt ttggggtttg gtttattgta

may be either a or g or ¢ or t/u,

tgtcagtatt

agagaatgga

atgatagata

aggtttttag

attctgctga

agaacggcag

acgacccagg

acattgaaat

may be either a or g or ¢ or t/u,

tgaagtaata
agctaagtca
aaagccacac
ccgggtataa
agggacaaag

ttcctecatcet

tcagggtggc

aagcacaaga

taaggtacat

gcaagccaag

atctagactt

aactcatagt

gaatctgatt

gagcacaacg

gtaactcceg

atggcggcena

accecctegnt

tgccecttea

tgggtttgag

aagctgactyg

agcatgatca

tgntccacca

caaggcteceg

aaaacatttn

ctcaaaggat

acccaggtaa

ttaaactgca

gacgggtctg

tactgaaaat

acagacggag

gcaggtggtyg

gecatgtgatce

ctctcaactyg

atgnagaggc

aataataaaa

acttaatggt

catgcttgge

cctgecggga

tctgtegttyg

cagtaaatca

300

360

420

450

60

120

180

240

300

360

420

480

502

60

120

180

240

300

360

420

480

499
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<223>

<400>

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 90

taactcccag gntcaagatn tctnectgeg

atgtgccact attcctgaaa acataatcag

tggntcacge cttcaatcce agecactttgg

aggagttcga gaccagectg accaacatgg

aaaattagcce aggcatggtg gngcatgect

ggagaattgg ttggaaccta ggaagcagag

actccaggct gggnaacaag agtgaaaatc

ttttgncegyg ngceggggggt cacgectgta

gtcannangn nagnagtccg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 91

LENGTH: 502

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(502)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 91

gaattctget gacatgtcct atgttetttt

aagggtaggg ctccagectg gaccctgaag

gaaggagatt gagtccttng atgaacgtga

ctgcactact ctatgagaga gaaagtatgt

tattaacaaa gtcagaaaca tctctgtaaa

gtcatatggt ctccagggca aacactcaac

acaatgtatt aaccaaggag ggtggtcact

atacttggta ttacaccnng ggggaaggta

caatgttggt cttttatacg ng

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 92

LENGTH: 495

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(495)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 92

gaattctcte cttagaagtt ccatacacaa

tgttctcata gccatectaa atataaggga

attggcacct ggaataaaaa tgtttttetg

tgacattatc ttaagacaac tccagttgca

aagccatatt acctttette tgacaaccac

tctggtteta taacaagtte ctaataagcet

may be either a or g or ¢ or t/u,

ttagcctect gagtagetgg gactataggt
ttttgaaggt agtgtctggg ctgggegeag
gaggncgagg tgggcggatce acctgaggte
gataagactc catctctact aaaaatacaa
gtaatcccag ctactcagga ggntgaggna
getgtggtgyg agecgagatce gcaccattgg
cntcttaaaa aaaaaaaaaa aaaggtagng

atcccagnat tgggganggce aaggnggggg

may be either a or g or ¢ or t/u,

ctcecectact ccttectact gtcagnaatg
taagctagag gttagaagct aaagaagaaa
agccaccgta ctaatctgga ctgectacct
gecattattta aaccagttgg gttgatttte
aagccagact gaatatttta agetctatgg
tgtgctactyg tagtgtgaaa gcaggcacag
ttccaatgaa agtttatcac aaattggnga

ggagaagatc ttgcctgtgg ttgtngntgg

may be either a or g or ¢ or t/u,

cacatctecce tagaagtcat tgeccttact
gtcagaagta aagtctggnt ggctgggaat
tgaatgagaa acaaggggaa gatggatatg
attactctge agatgagagg cactaattat
ttgtcagcce acgtggttte tgtggcagaa

gtagccaaaa aaatttgatg aggtattata

60

120

180

240

300

360

420

480

500

60

120

180

240

300

360

420

480

502

60

120

180

240

300

360
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attatttcaa tataaagcac ccactagatg gagccagtgt ctgcttcaca tgttaagtcce

ttctttecat atgttagaca tttetttgaa gcaattttag agtgtagetg tttcetcaggt

taaaattctt agtag

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 93
LENGTH: 500

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(500)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 93

tatggttgce tattcttgte acagtaactn aactgatcta ggaaagaaaa aatgttttgt

cttctagaga taagttaatt tttagtttte ttectectea ctgtggaaca ttcaaaaaat

acaaaaagga agccaggtge atgtgtaatg ccaggctcag aggetgagge aggaggatceg

cttgggccca ggagttcaca agcagettgg gcaacgtage aagaccectge ctctattaaa

gaaaacaaaa aacaaatatt ggaagtattt tatatgcatg gaatctatat gtcatgaaaa

aattagtgta aaatatatat attatgatta gttatcaaga tttagtgata atttatgtta

ttttgggatt tcaatgectt tttaggccat tgtctcaaaa aaataaaagce aggaaaacaa

aaaaagttgt aacttgaaaa ataaacattt ccatatttat agccaactaa gtgggtttng

ggtnggttgg gttggttggt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 94
LENGTH: 385

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(385)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 94

ttatcattaa caggtcccac aacccttaaa aagtacagat ttttttttte ttngtggaga

cagggtctca cttggtegece cagactggag tgcagtggea cgatctcagt tcaccacaac

ctectgectee tgggttcaag caatnctegt gettaagect cetgagtagg tggaaccacg

cgtgegegee accacgctag gttnattgtg gettttttag tagagacagg gtttegecat

gttgcccagg ctggtctcan attecngacce tcaagtgate cgnecgectce agactcccaa

agtgntgagce attacagntg tgtaccacta tgtceengne cncatctcete tttaaaacan

cttncattta cctagtccac tcctg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 95
LENGTH: 330

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(330)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 95

gacctagaaa agaaagcatt tcaanntaat taacaggtcc cacaaccctt aaaaagtaca

420

480

495

60

120

180

240

300

360

420

480

500

60

120

180

240

300

360

385

60
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gatttttttt ttctttnngg agacagggtc

gcacgatcte agctcaccac ancctctgec

cctectgagt aggtggaacc acgcegtgtge

tagtagagac agggtttcgc catnttgccc

gatccceecen ccttcagtac tcecccatcag

<210> SEQ ID NO 96

<211> LENGTH: 382

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(382)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 96

ggtggnegtt ctagaactag tggcncccaa

aatgaaangt ctcccatgtc tacttcttte

cantctttcc nccaccttte cegtetttet

centtetcaa tgagetgttg nntacaccte

tecctcactte ccagtagggg tggccgngca

gttngtcenn cecggngggnt gcaccncccc

tntattncan natctttaag ca

<210> SEQ ID NO 97

<211> LENGTH: 360

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(360)

<223> OTHER INFORMATION: where n
unknown or other

<400> SEQUENCE: 97

ggatccaaag gaagttagag gccagctcag

ggtcaaggga gaccaacaca tggtaaaggt

tgtgcaagat gttctccaca ctgctcagnt

gnatctctge ttcaccagtg tccaggggtt

aatcttggnn ggtgctatca taaatgggac

gtttatgtga aggttattga tttgggtttce

<210> SEQ ID NO 98

<211> LENGTH: 208

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(208)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

<400> SEQUENCE: 98

tcactttgte

tcectgggtte

gccaccacge

aggctgntct

may be either a or g or ¢ or t/u,

ggnagaagaa

tacacagaca

attccacaaa

ccagacggeyg

ggnggtgccc

cacccctece

may be either a or g or ¢ or t/u,

tctacacctyg
caagggctte
taaggggagc
gcacaattct
ttatcenctn

actttatttn

geccagactg

aagnanttct

taggctactt

caaattcctyg

gttttcttag
cggcatccat
gecegneattyg
tggtggncgg
cncaccccce

c¢nctctncta

ctactgntca

ttggaaggca

tgggggcagg

tgtttactcg

attatgtttt

gtggnaatgg

gagtgcagtg
cgtgettang
tntgtatttt

acccncaagt

tacagaacaa

cegtttttet

tcatcctgge

tcagaggggc

gggcggggty

ctggcggtcg

gtgcccacce

gtcagcagcce

acctcagetyg

taggatattt

cttactagtt

agtttcactce

aatgtcacgg attcctttag gtagntacac ccatcaacct ttttgagaat aaaatgaatt

gagagtgtta cagtctaatt ctatatcaca tgtaactttt atttggatat atcagtaata

120

180

240

300

330

60

120

180

240

300

360

382

60

120

180

240

300

360

60

120
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gtgetttttt tttttttttt tttttttttt ttttttttng gnganagagt ctegetctgt 180

cgccaggttg gagtgnaatg gtgcgatc 208

<210> SEQ ID NO 99

<211> LENGTH: 470

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(470)

223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 99

aacaaggttt ctcggtcgge ggtgaatata cecggggegte gatatttgtt gcecggaatact 60
ccectgaceg taaacgtgge tttatgggea getggcetgga ctteggttet attgecgggt 120
ttgtgcetggg tgcgggegtyg gtggtgttaa tttcgaccat tgteggcgaa gcgaacttcee 180
tcgattgggg ctggcgtatt ccgttcettta tcgectctgece gttagggatt atcgggettt 240
acctgegeca tgcgetggaa gagacteegg cgttccagea gnatgtcgat aaactggaac 300
agggcgaccg tgaaggtttyg gaggatggece cgaaagtcte gtttaaagag attggcacta 360
aatactggng cagnctgttg aatgtttggg cttggtaatt ggcaaccaac gtgattacta 420
natgttggtg acctatattg ccgagttatt ggcggataac ctgaattatc 470

<210> SEQ ID NO 100

<211> LENGTH: 440

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(440)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 100

taattatatt gaaatgcttc tcntctaggt catccatgne tggnttatta tatcatctcet 60
attgntgntg ctctttttta catncattta cttggggtaa gttgtgaaat ttggggtctg 120
tctttcagaa ttaactacct nngtgctgtg tagctatcat ttaaagccat gtactttgnt 180
gatgaattac tctgaagttt taattgtntc cacatatagg tcatacttgg tatataaaag 240
actagncagt attactaatt gagacattct tctgtngcte ctngcttata ataagtagaa 300
ctgaaagnaa cttaagacta cagttaattc taagcctttyg gggaaggatt atatagcctt 360
ctagtaggaa gtcttgtgcen atcagaatgt ttntaaagaa agggtntcaa ggaatngtat 420
aaanaccaaa aataattgat 440

<210> SEQ ID NO 101

<211> LENGTH: 449

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(449)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 101
aaaacaaagc ctcttgaggt tctgaaaagg gaaagaaaaa cagaactttg tgcactacaa 60

ttatactgtt ataaaaaaca cttccataga ttacattaag cagaaacaaa cctttettte 120
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atgtgttecte ctecaggeca agetgtctaa

tcccagatta ggtctgaaat aggatttcac

aaattcattt anaccaatca aatacttata

tttgtcacga ctttcaacta actgacaaat

caataagtag gaaccgectg agacaaccaa

gactttctga tttnccagca aaagggggy

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 102

LENGTH: 425

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(425)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 102

ggatccgece tecteggect cccaaagtgt

getttttttt tttttttttt tggnggagac

gcagtggtge aatcttggtt cactgnaacc

ctcagtttct ggagtagetg ggattacagg

attttttttt agtagagaca gggtttcacc

ccttgtgate caccagecte ggectcccaa

aaccaggcta aagttttaaa acatgccaag

acata

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 103

LENGTH: 386

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(386)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 103

ggatccgece gecttggect cccaaagtge

getgagtetyg cgatttettg ccagetctac

acttctctgg attcecttet cctnttgtaa

gggcattgtyg ataaggataa gatgacatta

aaatgatttt atgaaaatat aaagattagn

gttgagaaca ttccnttaag gattactcaa

cntatcttng gggctgaaaa atgttt

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

SEQ ID NO 104

LENGTH: 224

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(224)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

ggaccgcaaa
caggtcatce
agaccaattt
ttactataag

acattttcaa

may be either a or g or ¢ or t/u,

tgggattaca

agagtcttac

tccacctceca

tgcctgecat

atgttggcca

attgntggga

tgtatttaca

may be either a or g or ¢ or t/u,

tgggattaca

ccagttgtgt

aataagcatg

tagaatntng

ttgagtttgg

gcetecettty

ggcetgttgte acttgcagge
attgttagtt aaatcctagt
gtaaaccagg aatgtattaa
ctcaaggtag gactctttag

cccacaaang atactttaat

ggcgtgagee accgcacctg
tctgttgece aagctggagt
gagttcaage aattctetge
cacgcctgge taaatttggn
ggctggtett gaactcctga
ttacaggcegt gagccaccac

taatgcgata cganttatgt

ggcatgagcee accgetectg
catcttaage aagtcactga
ttatctgtce nncctgectt
caaaattaaa agcgctagac
gccagecatag aaaaaggaat

gtgtatatca gnngtcanna

180

240

300

360

420

449

60

120

180

240

300

360

420

425

60

120

180

240

300

360

386



US 7,507,798 B2
137 138

-continued
<400> SEQUENCE: 104
gaaaagggaa agaaaaacag aactttgtgc actacaatta tactgttata aaaaacactt 60
ccatagatta cattaagcag aaacaaacct ttctttcatg tgttctcecte caggcecaage 120
tgtctaagga ccgcaaaggc tgttgtcact tgcaggctece cagattaggt ctgaaatagg 180
atttcaccag gtcatccatt gttagttaaa tcctagtaaa tnca 224

<210> SEQ ID NO 105

<211> LENGTH: 440

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(440)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 105

ggatccgeee tecteggect cccaaagtgt tgggattaca ggegtgagec accgcacctg 60
gctttttttt tttttttttt tggnggagac agagtcttac tcectgttgeccce aagctggagt 120
gcagtggtge aatcttggtt cactgcaacc tccacctcca gagttcaage aattctcetge 180
ctcagtttet ggagtagetg ggattacagg tgectgcecat cacgectggn taaatttggg 240
attttttttt agtagagaca gggtttcanc atgttggcca ggntggtctt ggactcctga 300
cctggtgaac caccaggctce gggctccaaa tttggttggg attacagggyg gthaancaac 360
cacaacccag nctaaagttt tnaaaacatn caaagtgttt taaaatnatg ngatacgatt 420
tattgtacaa ttaattttat 440

<210> SEQ ID NO 106

<211> LENGTH: 448

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(448)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 106

gtetttecca tettetccac agagtttgtg ccttacatta ttactecttg ccattttcaa 60
gaaagcattyg tcagctctte caatctccat cacctttggg cttgttttet actttgccac 120
agattatctt gtacagcctt ttatggacca attagcattc catcaatttt atatctagca 180
tatttgcggn tagaatccca tggatgttte ttetttgact ataacaaaat ctggggagga 240
caaaggtgat tttecctgtgt ccacatctaa caaagtcaag atccccgget ggacttttgg 300
aggttectte caagtcttce tgaccacctt geactattgg actttggnaa ggaggtgcct 360
atagaaaacg attttggaac atacttcatc gcagggggac tgtgtccccce ggtggcagaa 420
nctaccaaga tttgcgggne gaggtcaa 448

<210> SEQ ID NO 107

<211> LENGTH: 198

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(198)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
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-continued
<400> SEQUENCE: 107
ggatccgeee gecttggect cccaaagtge tgggattaca ggcatgagec accgetcectg 60
gctgagtetyg cgatttettyg ccagetctac ccagttgtgt catcttaage aagtcactga 120
acttctctgg attcecttet ccttnagtaa aataagnatg ttatctgnee gccctgectn 180
ggnnattgng ataaggat 198

<210> SEQ ID NO 108

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(500)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 108

ctgcagtgag ccgtgattgce accactttac tccagcctgg gcaacaaaat gagaccctgg 60
ctcaaaaaca aaaacaaaaa caaaaaaaga gtaaattaat ttaaagggaa gtattaaata 120
aataatagca cagttgatat aggttatggt aaaattataa aggtgggata ttaatatcta 180
atgtttggga gccatcacat tattctaaat aatgtnttgg tgaaaattat tgtacatctt 240
ttaaaatctg tgtaattttt tttcagggaa gtgtttaaaa cctataacgt tgctgtggac 300
tacattactg ttgcactcct gatctggaat tttgggtgtg gtgggaatga tttccattca 360
ctggaaaggt ccacttcgac tccagcagge atatctcatt atgattagtg cctcatggne 420
ctggtgttta tcaaagtacc tccctgaatg gactgegtgg gtcatcttgg ntgtgattca 480
gtatatggta aaacccaaga 500

<210> SEQ ID NO 109

<211> LENGTH: 500

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(500)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 109

ctgcagectt gacctectgg gatcaatcga tectcccace tcagectect aagtagetgg 60
aactacaggt gtgcaccacc atgccegget aatngntgta ttttetgtag atacgaggtn 120
tngccatgtt gcccaggetg gtecttgaact ctgggcettag gtgatctgece cgectcagece 180
tcccaaagtyg ctaagattac aggcatgage taccatgccce agcecgaaatc ttcaaatgaa 240
aaagttacta tagctaatta atgatttact gaagagttat gggatgtaca cgttaccatt 300
ttctctaaat caagataaag agatgaggaa agaaaacact ccagtggggce attcctgtna 360
caaaacaaat tatcagtctt ggggtttnac catatactga aatcacaggc aagatgagcce 420
acgcagtcca tncagggagg tactggataa caccagggne atgagggact aatcataatg 480
agatatgctg ctggagtcga 500

<210> SEQ ID NO 110

<211> LENGTH: 550

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:

«<221> NAME/KEY: misc_feature
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<222>
<223>

<400>

LOCATION: (1) ..(550)
OTHER INFORMATION: where n
unknown or other

SEQUENCE: 110

ctgcaggatg agagcgatct cttnttncat

ttctttegee ataataaatt ctectgacna

aatttcaggt ggaagggetg ttcacgttga

caatccatge cggatgcage gtaaacgect

caatggtacg ttggatcteg atgatttcga

cgttgtagtt cttaacgecg ataccacatt

tctttggaag cggggcaggg actccagete

gaacgcegggt cgggttgtga cgtttaacac

gnaccaaatt tcgggggatt tggacaagtc

tgttcagttce

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 111

LENGTH: 541

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(541)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 111

ctgcagettt cctttaaact aggaagactt

cactaagcaa atagcagtca aacccaaatg

tnttgtttat gttgtctece ccacccccac

tcaacgtetn nntgtgtaaa aagagacaaa

ctcectacca cccatttaca agtttagece

tcttttneta gatttagtgg ctgngttgtg

aaacagctca ggagagaaat gaaacgettt

tggagaatga tattgaatta gtaatcagng

actatggcaa tttcanggna cttgtctcat

g

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 112

LENGTH: 241

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(241)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 112

nncccnencn nnnnnnnttn ntnttgeceg

cggtggeggn cgntctagaa ctagtggate

gatgcgcege gtgeggttge tggagatgge

ggtttgcgeca ttcacagtte tccgcaagaa

may be either a or g or ¢ or t/u,

ttcectgeget

aaaaggggct

cctgataaga

tatccecgeat

atacttcgat

ccataccgtt

gncttegtag

aacttccggyg

aagaacttcc

may be either a or g or ¢ or t/u,

gttectatac

aaatttntac

cagttcacct

aaacattaaa

atacatttta

tccgaaaggt

ttccagetet

tagaatttat

cttaaatgan

may be either a or g or ¢ or t/u,

ataactatag

ccecegggntyg

ggacgcgatg

ttgattgget

acgcgetgeg ggcgaccaaa

gttagccect ttttaaaatt

cgegecageg tcacatcagyg

ggaaccctaa aaaccttaag

cacatcgnca gtgceggacgt

acgggacttc gttaacgtca

ataaccacgt tggcacgcag

taaccataca ggctgngatg

cgccagaccyg ataatcttgt

cccagtaacyg atacactgta

agatgttctg tgtcatttta

gccatttatt tcatattcat

cttttttect tcegttaattce

ttagatgtct tttatgtttt

ccacttcgta ttgctggttyg

catttactcc tgtaagtatt

cgggaacttyg aaganatgtn

agnatccctg gactcctgna

ggngacttgg agatccaccg

caggacccaa cgctgeccga

gatatgttct gccaagggtt

ccaattcttyg gagtggtgaa

60

120

180

240

300

360

420

480

540

550

60

120

180

240

300

360

420

480

540

541

60

120

180

240
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<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 113

LENGTH: 834

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(834)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 113

ccecececnce nnnnnttttn ngcagecegt

ggtaccggge ccccectega ggtcegacggt

tgtttaaaaa ataaaataaa ctaaaagttt

acacatgtac aagccatata atagagttca

agtcttcace cggccaagat aacacatctt

ttgtttactt aaatcatagt tttcaggttg

actttatgceg gntgaggcag gcagatcagt

caatgtggna aaacctcatc tccactaaaa

cacatgtaat tccagntact tggggaggcet

ggaggagttyg gagtgagcta atgtcaatge

ttcttccaaa aaaaaaaaaa aaaaaaaagc

attngggagg ccgnggaggn natcantgng

gaacccegttn ttnttaaatn aaaattagcc

nggtgnggag gatcnttatt ntggnggagg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 114

LENGTH: 838

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(838)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 114

ttgggcnene gecccttaan tttttatngn

atattttttn ttgtgaccce ttttaaaagg

gatttangtyg ggtgnttttn ttatattttt

anntcntacn atnggnancg tgactctgte

ggnnectege gennenceggg cnnngttttt

nentccaacg gngctnngac annngnnnct

tnnngnnnne ngncengengn geentgegnn

gntgctenne nenngngtnn tnagtaggna

gagnanagcn anntngnngn agngnngntg

nttacnggng cnncctngaa naagngnngt

tntcgacngg natngtgnnt cntacngtta

may be either a or g or ¢ or t/u,

aattaccctce

atcgataagc

atttatgagg

ttttttacce

tagtaaaaat

ggcacagtgg

tgaggtcaga

atacaaaaat

gagacaggag

actcttggtt

caggtgnggn

gnaggngtca

d999nggggy

gtggatgnnc

may be either a or g or ¢ or t/u,

ttnctanaaa

gaccenctaa

ggngagnntc

nttngtnann

tttnnenntt

ntcgngggtn

nngnnngngg

nttttntnnt

cgcegganntt

anngtgccga

ngggnngenn

actnccggga

ttgatatcga

agtacactgce

tagttacgga

agcaagaaat

ntcatgcctg

agtttggaga

tagncaggca

gatcgnttga

dgggcganag

ggtcaaggcet

agnggggeng

aggactntat

cagttgacnc

aanannnggc
aaaattttnt
tgtagtcnte
ntcgntnten
tttaagccna
ccctetntnt
nnngntnnca
acttgecnne
ccecctgatna

gncgctannc

gancgggntg

acaaaagctyg

attcctgeag

tttcttgtaa

aacactagaa

attttatggg

taatcccage

ccagnetggyg

tggtggtgca

acctagggag

agcaagatct

gtaatccaga

gccacatggg

cengtteegyg

CcCccC

ncnntaaaat

ggttnntttn

nccctcaaac

ngtnattcna

annctcagta

ngnncnngge

tanggatngn

nnntngctge

nctegageng

tgagcctgag

antcnccggn

241

60

120

180

240

300

360

420

480

540

600

660

720

780

834

60

120

180

240

300

360

420

480

540

600

660
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ngancnagcg actgcctntc angcgaancg tntcangnnn gtagagcana gggtnannng

tcnnnnaage ntnnagtgan tgtentnacn ngtganttac ggentagncet tgatntnnan

necgaggnnnn atnnannntt ggananttnn tnnnntcnen tcegeggngng nenngccg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 115

LENGTH: 803

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(803)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 115

attcgegegt agcccgataa ctatagggeg

ctagnaacta gtggatccce cgggetgeag

getggagtgg cctttcagec ttttgtgact

aaggcagccece agatgtacca taactgtggg

tctatgttge ccatgetgga ctcaaactcet

tgagttcctyg agtagetggg actacaagca

ctttttattg atccagacct tattgectgg

tctggtecta acagaggaaa atcttgacce

tgggctngtyg tttectetat tetgggteca

canagnaaac caagctctct ctetnnettn

tnattnattn nggggatggn gttcggtcege

tcaatttaac cccaccengg gtecagggat

ngnnenncne nnnechntnn nnnggtttnn

nnnccnccna hnntnennnn ¢cc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 116

LENGTH: 780

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(780)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 116

cnnnnnnnce cnntnattnt acgccageceg

getgggtace gggcccccee tegaggtega

actcctcact tgccagatgt gaccttaage

atctgtaaaa ggataaaggg aatatcataa

tctctaagtt ttacatataa gtagacagtg

ttatttaata gtatctctac taaatttatt

gtggtaatca cttctgctca tatttaacct

nttatttatt ttattttatt tgnngagatg

ngnagnngng naancttgnt tcactgnaac

gntcaagcen cctnagnagn tggnattaca

may be either a or g or ¢ or t/u,

acntggagnt

gaattcacgg

gtttgtagtyg

aaaattaaaa

tagacaagca

tgcaccacca

taacttccac

cacacctagt

ccctaaaatce

ctttcettnnn

cgeceeggety

ctcgttnaaa

nngnnnnggg

ccaccgeggt

actaatccte

aaatgtacac

aaaaaaaaac

atcctegtac

tgccaggceta

cactgttect

gcaactggat

cnatagatac

ctctattnat

gngtgaaatg

ccgnnnnnnn

nnncennnnn

ggcggecget
tacagatctt
acaagcctac
acagaacctce
ctcagectee
tgagaaagtt
agctctgnte
agcttatngt
tccaactget
tnatgggnna
ggggaggcaa
nnnnnnnnna

nannnnnntn

may be either a or g or ¢ or t/u,

cgtaattaac

cggtatcgat

aagtgaactt

attagnttgt

tctttecttgt

gtgtaagatt

ataagcataa

cagcttgtet

cnccaccencec

gnacgantac

cctcactaaa

aagcttgata

ctgtgtgeca

taagccttag

ttagtgaata

atactaatct

tatagtttat

tttncaacce

caggtncaag

annccagnta

gggaacaaaa

tcgaattceca

cactgtttte

tttaataatg

atcattctta

tgtttagtgce

ttatatacca

agggntgngg

ngattctect

nnnnggntnt

720

780

838

60

120

180

240

300

360

420

480

540

600

660

720

780

803

60

120

180

240

300

360

420

480

540

600
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nngntngnna ggnnncacan nngncaggtn nntcegncetce nngcecantna ctnnnnecan

cceennngnn nnnnatanag natnancann nnccncnnnn ncnnnnnnng gnggannccen

nntngcngnn anngnnannn nntnnnnnnn nnggncnnng nnnnnnnncc nnnnnneccc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 117

LENGTH: 803

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(803)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 117

nnnnnnnnnc cnnnnnntte gnnegtaacn

cegeggtgge ggecgeteta gaactagtgg

getttngtgt gtaaaaagta ttagaatctce

ggaggaggga ttggagattg atgcgatagg

attttttaat tttaattttt atttnttgag

gtgcagtggt gtgatctcag ctcacgggtt

tagctgggat tacaggageg cgccaccaca

gacggggttt caccatgttg gttaggctgg

ctteggecte ccaaagtgee ggaattacag

gtggattttt aaagaaattt agaagaatgt

tcatttnegg ttttttggat acccattttg

ggttcattnt ngnttagttt gggtnttttt

nectnetttne caanctggaa agggaggagt

tcanttgttg cncnagaaat gec

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 118

LENGTH: 819

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(819)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 118

tncennnnen nnnnnaattt tngcagnege

tgggtaccgyg gcccccecte gaggtegacg

ctectggegac cctgegetgt ggtggttete

ttgctettet tecacccect cgttggaagt

ccecttectt agnttagact tctecactge

attcctgttt tcagetecag tectgttcac

gtgacacttc caaaccactt cctegeccte

ccttatttet gagaatgtet ctgnecatgtt

ctttattcce tggatectca attgggttece

may be either a or g or ¢ or t/u,

cgantcacta

atccceccggy

atgtttttga

aatgtgaagg

atggagtcett

caagcgattce

cccggntaat

tctagaactce

gegtgagega

aacttggcca

nnattctccce

nagtgtggnt

taaaatcant

tagggcgact
ctgcaggaat
acaaggttgg
gatagettgg
getetgtete
tcctgetgea
ttnnttgtat
ccaaccteat
ctgcaccegy
gataccatgt
nccactggat
tetgettatn

accagaanca

tggagctceca

tcgatatcaa

cagtgggttg

ggtggatttt

ccaggctgga

gecteccgag

ttttagtaga

gatccgectyg

CCgCttgggg

acccgttaat

aaataagggn

attagaatgg

gaaattcttt

may be either a or g or ¢ or t/u,

gtaattaacc
gtatcgataa
caaccacact
gttectaagt
tccaacatca
agggcatttt
ctctctaaac
ctaaactgaa

catgtncegt

tcactaaagg
getteectee
cattctecte
gtttggetty
actggaaatc
cacctgetygy
caggtettte
aactcctagt

tagtgtttet

gaacaaaagc
ccttecteag
agctggetee
gectectett
tatggaattg
cacttccaaa
ttcctaactt
caactncaca

tggtaagnct

660

720

780

60

120

180

240

300

360

420

480

540

600

660

720

780

803

60

120

180

240

300

360

420

480

540
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ctgccancac cgnaggatcg actctaatca

caattctete aaccatccca ggctecacta

cggggagaag atctgngggg gaggagagaa

ccacaaggng aaggataacc cnctteenct

ccggaaagaa accggggnga gggggttaca

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 119

LENGTH: 796

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(796)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 119

tnttggctgg tactgettga gcaactggtg

cttgteccagyg ggcgacgage attctgggeg

gacggggtcet gatgetttet ccttggtegg

tcttgtgttt getgetgett cectetcaga

taggcatatt aatccatagt ggaggctggg

taattcaggt gagatgtgat tagagttcga

cactaacggg acatgggaac caattgagga

ggttttcagt ttagaacatg gcagagacat

ctggtttaga gaggagggceg angaagtggt

aggtgaaaat gcctgtgaca ggatggagcet

tgatgtngga gcaggggaga agtcttaget

cttaggacaa ttgnaacgan ggggggggag

ggtgggggac ccccaaghna gggcegcannn

aagnttgggt ttanct

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 120

LENGTH: 802

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(802)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 120

attcgtcegta ncccgatnac tatagggega

gecagggnceg gnectttgtyg gecgecceggyg

geggggcegeg gneggttggg getggggaac

ttteteggge ttegggegeg gecgggtgga

tgctgtttge tcgaagacgt ctecagggege

tgaactggag tggagtagga gaaagaggaa

ggtgaaactc cgcgectcac gecccegggty

ggcgaagtce gcacgcctet tgttcegagge

catctcaact

tggntaatat

acaaagntaa

cgaaagaggg

ntgtaagnc

gaattatggn aaagtcaact

gctaaggaga gctgacccaa

tggaatnatt ctcgaaaagce

gggategeca gatntegege

may be either a or g or ¢ or t/u,

aaactccgeg

aagtccgeac

gactgtcteg

ttcttctcac

atgggtgaga

tetgeggtgg

tcagggaata

tctcagaaat

ttgggaagtg

gaaaacagga

aaggaagggyg

aagagnaagg

ttaggagggg

cctecacgece cgggtgtgte

gectettgtt cgaggcggaa

aggcatgcat gtccagtgac

cgttgtggte agetctgett

gaattgaggt gacttttcca

tggcagaggce ttacaagaaa

aagtgtgaag ttgactagga

aaggaagtta ggaagaaaga

tcactttggyg aagtgccage

tcaattccat agattccagt

aagaggaggc caaggnaaca

gecacttagg ggaataatnt

ggganntcan aggaaagtgg

may be either a or g or ¢ or t/u,

cttggagete

cecgegaagec

CCCgtgtggg

gagagattce

aggtgecttyg

gCgtCttggg

tgtccttgte

dgaagacggy

caccgeggtg geggnegegg
ggtgtectaa aagatgaggg
aaaccaggag gggcggcccg
ggggagceett ggtccggaaa
ggcegggatt agtageegte

ctgggtetge ttgagcaact

caggggcgac gagcattctg

gtcttgatge tttctecttg

600

660

720

780

819

60

120

180

240

300

360

420

480

540

600

660

720

780

796

60

120

180

240

300

360

420

480
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ggtecggggac tgtctcgagg catgcatgtce cagtgactcet tgtgtttggt gntgettecce 540
tctcagatcet tctcaccgng gtgggcaact ctgtttagge atattatcca tagnggagge 600
tggatggttyg aaanaattga ggtnattttc cataatcaag tgaaatttga tagagtccgn 660
ctttnggggt gnaagggtta aaaaaaaata acggaaatgg aacaatgagyg tcaaggatta 720
gttgagttgn tagnggttca attaganatg aaggnatcta aaataggagt agagaannng 780
ttnaaagagg gaaaattttg cc 802
<210> SEQ ID NO 121
<211> LENGTH: 793
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(793)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 121
atatgcagcce gcgtaattaa cctcactaaa gggaacaaaa gctgggtacce gggeccccce 60
tcgaggtcega cggtatcgat aagcttgata tcgaattcect gcageccggyg ggatccgece 120
cgeggectee caaagtgetg ggattacagg cgtgagccac cgecccegggn ctcacatttt 180
atttctattg gctagegetg ctctaaatcet tetgttectt ctgctacacce aggectaaca 240
ctcaaaatce ctgccaacct tttecttect gaagettece tececttect cagetctgge 300
gaccctgege tgtggtggtt ctccaaccac actcattcte ctecagetgge tecttgetet 360
tcttecacce cctegntgga agtgttecta agtgtttgge ttggectect cttecectte 420
cttagettag acttctceccac tgctccaaca tcaactggaa atctatggaa ttgattectg 480
tttcagctee agtectgttce acaggggatt ttcanctggt ggcatttcca aagtgaaatt 540
ccaaaccact tccteggect cctcettectaa ancaggtcett tettectaac ttecttatte 600
ttgagaatgt ctctgcatgt tcttaaantg aaaactccta gtcaaattca aatttatcce 660
tgatcccaaa tggtcccatt cccgtagggt ttntgtagec tgcacaccga ggtcggantt 720
tatnnattca ccgattatgg aaagtaacca atcttnacca nccagctcat ttgttntntg 780
ctaagagggt ncc 793
<210> SEQ ID NO 122
<211> LENGTH: 440
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(440)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 122
aaagtcatgg attcctttag gtagctacat tatcaacctt tttgagaata aaatgaattg 60
agagtgttac agtctaattc tatatcacat gtaactttta tttggatata tcagtaatag 120
tgcttttten tttttttttt ttnttttttt tnnttttngg gganagagtc tcgctcectgte 180
gecaggttgyg agtgcaatgg tgcgatcecttg getcactgaa agetccaccen cecgggttca 240
agtgattcte ctgectcage cncccaagta gntgggacta caggggtgeg ccaccacgcece 300
tgggataatt ttgggntttt tagtagagat ggegtttcac cancttggng caggctggte 360
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ttggaactce tganatcatg atctgectge cttagectece ccaaagtget gggattncag

gggtgagcca ctgttectgg

<210> SEQ ID NO 123

<211> LENGTH: 453

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(453)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 123

cttagtctgt ntcgtagtca tattaattgt aagtntacac taataagaat gtgtcagage

tcttaatgte aaaactttga ttacacagtc cctttaagge agttcectgttt taaccccagg

tgggttaaat attccagcta tctgaggage ttttngataa ttggacctca ccttagtagt

tctectaccet ggccacacat tagaatcact tgggagettt taaaactgta agctctgcece

tgagatattc ttactcaatt taattgtgta gtttttaaaa ttccccagga aattctggta

tttetgttta ggaaccgetyg cctcaagect agcagnacag atatgtagga aattagetct

gtaaggttgyg tcttacaggg gataaacaga tccttectta gneccctggga cttaatcact

gagagtttgg gtggnggttt ngnatttaat gac

<210> SEQ ID NO 124

<211> LENGTH: 369

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(369)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 124

gacacacatt cacacataat tatgaaagca ttttcaggca aaactcaatc acaagtctgg

gtttttaaca tagttaactg aatatttccc ttggggggtt aaattttaga acagacgtnc

atncaatctyg gaagaagagc tatgaaaaaa acctagcttg ggtnggtttce atagggtnca

ttatgnacac attgttattt tatcccttaa tnctagtaaa gaaatagaat ctgaaaataa

gtaaaactac ttggaaaaaa nttaaaagat acagaaattt ctatcttaaa tgatgtgtgg

gecnctgtga ttttagtngg gntggttaaa ancccagagg tgaagagnat nctctatget

gtgnggggg

<210> SEQ ID NO 125

<211> LENGTH: 516

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(516)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 125
getcatcatyg cttcacgggg gaggctgtge gggaagaatg ctcccacaca gnataaagaa
tgctccegea caggatagag aatgccceceg cacagcatag agaageccce gcacagcata

gagaatgcce ccncacagca tagagaagcece cccgcacage atagagaatg ctettcacct

420

440

60

120

180

240

300

360

420

453

60

120

180

240

300

360

369

60

120

180
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ctgggttttt aaccagccaa actaaaatca cagaggscma cacatcattt aagatagaaa
tttctgtate ttttaattty tttcmaagta gttttactta ttttcagatt ctatttcettt
actagaatta agggataaaa taacaatgtg tgcataatga accctatgaa acmaacmmaa
gctaggtttt tttcatagst cttcecttccag attgaatgaa cgtctgttet aaaatttaac
cccccaggga aatattcagt taactatgtt aaaaacccag acttgtgatt gagttttgece

tgaaaatgct ttcataatta tgtgtgaatg tgtgtc

<210> SEQ ID NO 126

<211> LENGTH: 121

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 126
gtataatgca ggtgctataa ggtgagcatg agacacagat ctttgcttte caccetgtte
ttcttatggt tgggtattct tgtcacagta acttaactga tctaggaaag aaaaaatgtt

t

<210> SEQ ID NO 127

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 127

tggagactgg aacacaac

<210> SEQ ID NO 128

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer

<400> SEQUENCE: 128

gtgtggccag ggtagagaac t

<210> SEQ ID NO 129

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer

<400> SEQUENCE: 129

atctceggea ggcatatet

<210> SEQ ID NO 130

<211> LENGTH: 21

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 130
tgaaatcaca gccaagatga g
<210> SEQ ID NO 131
<211> LENGTH: 19

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence

240

300

360

420

480

516

60

120

121

18

21

19

21
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<220> FEATURE:
<223> OTHER INFORMATION: primer

<400> SEQUENCE: 131

ccatagectyg tttegtage

<210> SEQ ID NO 132

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 132

ccatagecta tttegtage

<210> SEQ ID NO 133

<211> LENGTH: 2792

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 133

tgggacagge agcteegggg tecgeggttt cacatcggaa acaaaacage ggetggtetg
gaaggaacct gagctacgag ccgeggegge agceggggegg cggggaageyg tatacctaat
ctgggagect gcaagtgaca acagectttg cggtecttag acagettgge ctggaggaga
acacatgaaa gaaagaacct caagaggett tgttttetgt gaaacagtat ttctatacag
ttgctccaat gacagagtta cctgcacegt tgtcctactt ccagaatgca cagatgtetg
aggacaacca cctgagcaat actgtacgta gccagaatga caatagagaa cggcaggagce
acaacgacag acggagcctt ggccaccetg agecattate taatggacga ccccagggta
actcceggea ggtggtggag caagatgagg aagaagatga ggagctgaca ttgaaatatg
gegecaagea tgtgatcatg ctetttgtee ctgtgactet ctgcatggtyg gtggtegtgg
ctaccattaa gtcagtcage ttttatacce ggaaggatgg gcagctaatce tataccccat
tcacagaaga taccgagact gtgggccaga gagcectgea ctcaattetg aatgetgeca
tcatgatcag tgtcattgtt gtcatgacta tcctectggt ggttctgtat aaatacaggt
gctataaggt catccatgec tggettatta tatcatctet attgttgetg ttettttttt
cattcattta cttgggggaa gtgtttaaaa cctataacgt tgctgtggac tacattactg
ttgcactcct gatctggaat tttggtgtgg tgggaatgat ttccattcac tggaaaggte
cacttcgact ccagcaggca tatctcatta tgattagtge cctcatggece ctggtgttta
tcaagtacct ccctgaatgg actgegtgge tcatcttgge tgtgatttca gtatatgatt
tagtggctgt tttgtgtceg aaaggtccac ttegtatget ggttgaaaca getcaggaga
gaaatgaaac gctttttcca getctcattt actcctcaac aatggtgtgg ttggtgaata
tggcagaagg agacccggaa gctcaaagga gagtatccaa aaattccaag tataatgcag
aaagcacaga aagggagtca caagacactg ttgcagagaa tgatgatgge gggttcagtg
aggaatggga agcccagagg gacagtcate tagggecteca tegetctaca cctgagtcac
gagctgetgt ccaggaactt tccagcagta tcctegetgg tgaagaccca gaggaaaggg
gagtaaaact tggattggga gatttcattt tctacagtgt tctggttggt aaagectcag
caacagccag tggagactgg aacacaacca tagectgttt cgtagecata ttaattggtt

tgtgccttac attattacte cttgecattt tcaagaaage attgccaget cttccaatct

19

19

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560
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ccatcacctt tgggcttgtt ttctactttg ccacagatta tcttgtacag ccttttatgg 1620
accaattagc attccatcaa ttttatatct agcatatttg cggttagaat cccatggatg 1680
tttcttettt gactataacc aaatctgggg aggacaaagg tgattttcct gtgtccacat 1740
ctaacaaagt caagattccc ggctggactt ttgcagcettc cttccaagte ttectgacca 1800
ccttgcacta ttggactttyg gaaggaggtg cctatagaaa acgattttga acatacttca 1860
tcgcagtgga ctgtgtcect cggtgcagaa actaccagat ttgagggacg aggtcaagga 1920
gatatgatag gcccggaagt tgctgtgccce catcagcage ttgacgcgtg gtcacaggac 1980
gatttcactg acactgcgaa ctctcaggac taccggttac caagaggtta ggtgaagtgg 2040
tttaaaccaa acggaactct tcatcttaaa ctacacgttg aaaatcaacc caataattct 2100
gtattaactg aattctgaac ttttcaggag gtactgtgag gaagagcagg caccagcagc 2160
agaatgggga atggagaggt gggcaggggt tccagcttcce ctttgatttt ttgctgcaga 2220
ctcatcecttt ttaaatgaga cttgttttce cctectectttg agtcaagtca aatatgtaga 2280
ttgcctttgg caattcttet tetcaagcac tgacactcat taccgtctgt gattgccatt 2340
tctteccaag gecagtctga acctgaggtt gctttatect aaaagtttta acctcaggtt 2400
ccaaattcag taaattttgg aaacagtaca gctatttctc atcaattctc tatcatgttg 2460
aagtcaaatt tggattttcc accaaattct gaatttgtag acatacttgt acgctcactt 2520
gccececcagat gectectetg tectcattet tetcteccac acaagcagtce tttttctaca 2580
gccagtaagg cagctctgte rtggtagcag atggtcccat tattctaggg tcttactcett 2640
tgtatgatga aaagaatgtg ttatgaatcg gtgctgtcag ccctgctgte agaccttcett 2700
ccacagcaaa tgagatgtat gcccaaagcg gtagaattaa agaagagtaa aatggctgtt 2760

gaagcaaaaa aaaaaaaaaa aaaaaaaaaa aa 2792

<210> SEQ ID NO 134

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 134

Met Thr Glu Leu Pro Ala Pro Leu Ser Tyr Phe Gln Asn Ala Gln Met
1 5 10 15
Ser Glu Asp Asn His Leu Ser Asn Thr Val Arg Ser Gln Asn Asp Asn
20 25 30
Arg Glu Arg Gln Glu His Asn Asp Arg Arg Ser Leu Gly His Pro Glu
35 40 45
Pro Leu Ser Asn Gly Arg Pro Gln Gly Asn Ser Arg Gln Val Val Glu
50 55 60
Gln Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu Lys Tyr Gly Ala Lys
65 70 75 80
His Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val Val Val
85 90 95
Val Ala Thr Ile Lys Ser Val Ser Phe Tyr Thr Arg Lys Asp Gly Gln
100 105 110
Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln Arg
115 120 125
Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val
130 135 140
Val Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys
145 150 155 160
Val Ile His Ala Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe Phe
165 170 175
Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Ala
180 185 190
Val Asp Tyr Ile Thr Val Ala Leu Leu Ile Trp Asn Phe Gly Val Val
195 200 205
Gly Met Ile Ser Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln Ala
210 215 220
Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys Tyr
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225 23
Leu Pro Glu Trp Thr Al
245
Asp Leu Val Ala Val Le
260
Glu Thr Ala Gln Glu Ar
275

0
a Trp Leu

u Cys Pro

g Asn Glu
280

Ser Ser Thr Met Val Trp Leu Val

290
Ala Gln Arg Arg Val Se
305 31

295
r Lys Asn
0

Glu Arg Glu Ser Gln Asp Thr Val

325
Ser Glu Glu Trp Glu Al
340
Ser Thr Pro Glu Ser Ar
355
Leu Ala Gly Glu Asp Pr
370
Asp Phe Ile Phe Tyr Se
385 39
Ser Gly Asp Trp Asn Th
405
Gly Leu Cys Leu Thr Le
420
Pro Ala Leu Pro Ile Se
435
Thr Asp Tyr Leu Val Gl
450
Phe Tyr Ile
465

<210> SEQ ID NO 135
<211> LENGTH: 1964
<212> TYPE: DNA

<213> ORGANISM: Mus mu
<220> FEATURE:

a Gln Arg

g Ala Ala
360
o Glu Glu
375
r Val Leu
0
r Thr Ile

u Leu Leu
r Ile Thr
440

n Pro Phe
455

sculus

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(

1964)

<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 135

accanacanc ggcagctgag

agagaaggaa ccaacacaag

cacatgagag aaagaatccc

tgctccaatyg acagagatac

ggacagccac tccagcagceg

gcatgacagg cagagacttg

ctcaagacag gtggtggaac

agccaagcat gtcatcatge

caccatcaaa tcagtcagct

cacagaagac actgagactg

catgatcagt gtcattgtca

ctacaaggtce atccacgect

gttcatttac ttaggggaag

agcactccta atctggaatt

ccttegactyg cagcaggegt

caagtaccte cccgaatgga

ggtggetgtt ttatgtccca

gcggaaacct
acagcagccc
aagaggtttt
ctgcaccttt
ccatceggag
acaaccctga
aagatgagga
tetttgtece
tctatacceg
taggccaaag
ttatgaccat
ggcttattat
tatttaagac
ttggtgtggt
atctcattat
cecgeatgget

aaggcccact

235
Ile Leu Ala
250
Lys Gly Pro
265
Thr Leu Phe

Asn Met Ala

Ser Lys Tyr
315
Ala Glu Asn
330
Asp Ser His
345
Val Gln Glu

Arg Gly Val

Val Gly Lys
395
Ala Cys Phe
410
Leu Ala Ile
425
Phe Gly Leu

Met Asp Gln

may be either a or g or ¢ or t/u,

aggctgcgag
ttcgaggtet
gttttettty
gtcctactte
ccagaatgac
gccaatatcet
ggaagacgaa
cgtgacccete
gaaggacggt
agccctgeac
cctectggty
ttcatctetg
ctacaatgtce
cgggatgatt
gatcagtgce
catcttgget

tcgtatgetyg

Val
Leu
Pro
Glu
300
Asn
Asp
Leu
Leu
Lys
380
Ala
Val
Phe

Val

Leu
460

Ile
Arg
Ala
285
Gly
Ala
Asp
Gly
Ser
365
Leu
Ser
Ala
Lys
Phe

445
Ala

Ser
Met
270
Leu
Asp
Glu
Gly
Pro
350
Ser
Gly
Ala
Ile
Lys
430
Tyr

Phe

ceggecgece

ttaggcagcet

agaaggtatt

cagaatgccce

agccaagaac

aatgggcggc

gagctgacat

tgcatggteyg

cagctaatct

tcgatectga

gtcetgtata

ttgttgetgt

geegtggact

gccatccact

ctcatggece

gtgatttcag

gttgaaacag

240
Val Tyr
255
Leu Val
Ile Tyr
Pro Glu
Ser Thr

320
Gly Phe
335
His Arg
Ser Ile
Leu Gly
Thr Ala

400
Leu Ile
415
Ala Leu
Phe Ala

His Gln

gggegeggag
tggaggagaa
tctgtecage
agatgtctga
ggcagcagca
cccagagtaa
tgaaatatgg
tegtegtgge
acaccccatt
atgcggecat
aatacaggtyg
tcttttttte
acgttacagt
ggaaaggccce
tggtatttat
tatatgattt

ctcaggaaag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020



US 7,507,798 B2
163 164

-continued

aaatgagact ctctttccag ctcttatcta ttectcaaca atggtgtggt tggtgaatat 1080
ggctgaagga gacccagaag cccaaaggag ggtacccaag aaccccaagt ataacacaca 1140
aagagcggag agagagacac aggacagtgg ttctgggaac gatgatggtg gcecttcagtga 1200
ggagtgggayg gcccaaagag acagtcacct ggggcectcat cgetccactce ccgagtcaag 1260
agctgctgte caggaacttt ctgggagcat tctaacgagt gaagacccgg aggaaagagg 1320
agtaaaactt ggactgggag atttcatttt ctacagtgtt ctggttggta aggcctcagc 1380
aaccgccagt ggagactgga acacaaccat agcctgcettt gtagccatac tgatcggect 1440
gtgccttaca ttactcecctge tcegecatttt caagaaageg ttgccagecce tcecccatcete 1500
catcaccttc gggctcgtgt tcectacttcge cacggattac cttgtgcage ccttcatgga 1560
ccaacttgca ttccatcagt tttatatcta gcctttetge agttagaaca tggatgttte 1620
ttctttgatt atcaaaaaca caaaaacaga gagcaagccc gaggaggaga ctggtgactt 1680
tcetgtgtee tcagctaaca aaggcaggac tccagctgga cttcetgcage ttecttecga 1740
gtcteccctag ccacccgcac tactggactg tggaaggaag cgtctacaga ggaacggttt 1800
ccaacatcca tcgcetgcage agacggtgte cctcagtgac ttgagagaca aggacaagga 1860
aatgtgctgg gccaaggagce tgccgtgcte tgctagettt gaccgtgggce atggagattt 1920

acccgcactg tgaactctet aaggtaaaca aagtgaggtg aacc 1964

<210> SEQ ID NO 136

<211> LENGTH: 467

<212> TYPE: PRT

<213> ORGANISM: Mus musculus

<220> FEATURE:

<221> NAME/KEY: MISC_FEATURE

<222> LOCATION: (1)..(467)

<223> OTHER INFORMATION: where X is unknown or other

<400> SEQUENCE: 136

Met Thr Glu Ile Pro Ala Pro Leu Ser Tyr Phe Gln Asn Ala Gln Met
1 5 10 15
Ser Glu Asp Ser His Ser Ser Ser Ala Ile Arg Ser Gln Asn Asp Ser
20 25 30
Gln Glu Arg Gln Gln Gln His Asp Arg Gln Arg Leu Asp Asn Pro Glu
35 40 45
Pro Ile Ser Asn Gly Arg Pro Gln Ser Asn Ser Arg Gln Val Val Glu
50 55 60
Gln Asp Glu Glu Glu Asp Glu Glu Leu Thr Leu Lys Tyr Gly Ala Lys
65 70 75 80
His Val Ile Met Leu Phe Val Pro Val Thr Leu Cys Met Val Val Val
85 90 95
Val Ala Thr Ile Lys Ser Val Ser Phe Tyr Thr Arg Lys Asp Gly Gln
100 105 110
Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu Thr Val Gly Gln Arg
115 120 125
Ala Leu His Ser Ile Leu Asn Ala Ala Ile Met Ile Ser Val Ile Val
130 135 140
Ile Met Thr Ile Leu Leu Val Val Leu Tyr Lys Tyr Arg Cys Tyr Lys
145 150 155 160
Val Ile His Ala Trp Leu Ile Ile Ser Ser Leu Leu Leu Leu Phe Phe
165 170 175
Phe Ser Phe Ile Tyr Leu Gly Glu Val Phe Lys Thr Tyr Asn Val Xaa
180 185 190
Val Asp Tyr Val Thr Val Ala Leu Leu Ile Trp Asn Trp Gly Val Val
195 200 205
Gly Met Ile Ala Ile His Trp Lys Gly Pro Leu Arg Leu Gln Gln Ala
210 215 220
Tyr Leu Ile Met Ile Ser Ala Leu Met Ala Leu Val Phe Ile Lys Tyr
225 230 235 240
Leu Pro Glu Trp Thr Ala Trp Leu Ile Leu Ala Val Ile Ser Val Tyr
245 250 255
Asp Leu Val Ala Val Leu Cys Pro Lys Gly Pro Leu Arg Met Leu Val
260 265 270
Glu Thr Ala Gln Glu Arg Asn Glu Thr Leu Phe Pro Ala Leu Ile Tyr
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275
Ser Ser Thr Met Val Tr
290
Ala Gln Arg Arg Val Pr
305 31
Glu Arg Glu Thr Gln As
325
Ser Glu Glu Trp Glu Al
340
Ser Thr Pro Glu Ser Ar
355
Leu Thr Ser Glu Asp Pr
370
Asp Phe Ile Phe Tyr Se
385 39
Ser Gly Asp Trp Asn Th
405
Gly Leu Cys Leu Xaa Le
420
Pro Ala Xaa Pro Ile Se
435
Thr Asp Tyr Leu Val Gl
450
Phe Tyr Ile
465

<210> SEQ ID NO 137
<211> LENGTH: 2285
<212> TYPE: DNA

<213> ORGANISM: Mus mu
<220> FEATURE:

280
P Leu Val
295
o Lys Asn
0
P Ser Gly

a Gln Arg

g Ala Ala
360
o Glu Glu
375
r Val Leu
0
r Thr Ile

u Leu Leu
r Ile Thr
440

n Pro Phe
455

sculus

«<221> NAME/KEY: misc_feature
<222> LOCATION: (1).. (2285
<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 137

gaattcggca cgagggcatt

tgaaggaacc tgagacagaa

gccacagagce taaagtgact

cgtcaggaga gtgatgtgag

cgctgeccte tttgaaagec

aagtgtccgyg gattcaagac

gggctatget cacattcatg

ccctaatgte ggccgagage

aggatggaga gaatactgcc

accctgacceyg ctatgtetgt

tgaccctcaa atacggageg

tgatcgtggt ggtagccacc

tcatctacac gccattcact

tgctgaacac cctcatcatg

tctacaagta ccgcetgetac

tgctgttect cttcacctat

tggactacce caccctettg

tccactggaa gggccctetyg

tggccctagt gttcatcaag

tctetgtgta tgatctegtyg

tccagcagtyg

getagtcece

tttcccaagy

ggagctgtgt

agggagcatc

ctectetgegy

gectetgaca

cccacgeage

cagtggagaa

agtggggttc

aagcatgtga

atcaagtctg

gaggacacac

atcagcgtca

aagttcatcc

atctaccttg

ctgactgtet

gtgctgcage

tacctecccag

getgtgetgt

Asn Met Ala

Pro Lys Tyr
315
Ser Gly Asn
330
Asp Ser His
345
Val Gln Glu

Arg Gly Val

Val Gly Lys
395
Ala Cys Xaa
410
Leu Ala Ile
425
Phe Gly Phe

Met Asp Gln

may be either a or g or ¢ or t/u,

aggagacagc

cctetgaatt

tegeccageyg

gaccatagaa

attcatttag

ccccaagtgt

dcgaggaaga

getectgeca

gccaggagaa

ccgggcggcec

tcatgetgtt

tgcgetteta

CCthgtggg

tcgtggttat

atggctggtt

gggaagtgct

ggaacttecgg

aggcctacct

agtggtcege

gtceccaaagg

Glu
300
Asn
Asp
Leu
Leu
Lys
380
Ala
Val
Tyr

Val

Leu
460

285
Gly

Thr
Asp
Gly
Ser
365
Leu
Ser
Ala
Lys
Phe

445
Ala

Asp
Gln
Gly
Pro
350
Gly
Gly
Ala
Ile
Lys
430

Xaa

Phe

cagaagcaag

ttactgatga

aggacgtggg

agtgacgtgt

cctgetgaga

tegtggtget

agtgtgtgat

dgagggcagg

c¢gaggaggac

gecaggectyg

tgtgcctgte

cacagagaag

ccagegecte

gaccatctte

gatcatgtct

caagacctac

ggcagtgggce

catcatgatc

gtgggtcate

gectetgaga

Pro Glu
Arg Ala
320
Gly Phe
335
His Arg
Ser Ile
Leu Gly
Thr Ala
400
Leu Ile
415
Gly Xaa
Phe Ala

His Gln

cttttggage
agaaactgag
acttctcaga
taaaaaccag
agaagaaacc
tccagaggca
gagcggacgt
cagggcccag
ggtgaggagyg
gaggaagagc
actctgtgea
aatggacagce
ctcaacteeg
ttggtggtge
tcactgatge
aatgtggcca
atggtgtgca
agtgcgctca
ctgggegeca

atgctggtag

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200
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aaactgccca ggagagaaat gagcccatat tcecctgecect gatatactca tetgecatgg 1260
tgtggacggt tggcatggcg aagctggacc cctectcectca gggtgcccte cagctceccect 1320
acgacccgga gatggaagaa gactcctatg acagttttgg ggagccttceca taccccgaag 1380
tctttgagece tceccttgact ggctacccag gggaggagct ggaggaagag gaggaaaggg 1440
gcgtgaaget tggectceggg gacttcatct tctacagtgt getggtggge aaggcggcetg 1500
ccacgggcag cggggactgg aataccacgc tggcctgcett cgtggccatce ctcattgget 1560
tgtgtctgac cctectgetyg cttgectgtgt tcaagaaggce gcectgcccgece ctecccatcet 1620
ccatcacgtt cgggctcatc ttttacttct ccacggacaa cctggtgcgg ccgttcatgg 1680
acaccctgge ctcccatcag ctcectacatct gagggacatg gtgtgccaca ggctgcaagce 1740
tgcagggaat tttcattgga tgcagttgta tagttttaca ctctagtgcc atatattttt 1800
aagacttttc tttccttaaa aaataaagta cgtgtttact tggtgaggag gaggcagaac 1860
cagctetttg gtgccagetg tttcatcace agactttgge tecccgetttg gggagcegect 1920

cgcttcacgg acaggaagca cagcaggttt atccagatga actgagaagg tcagattagg 1980
gtggggagaa gagcatccgg catgagggct gagatgecca aagagtgtgce tegggagtgg 2040
ccectggecac ctgggtgete tggctggaga ggaaaagceca gttcecctacg aggagtgtte 2100
ccaatgcttt gtccatgatg teccttgttat tttattnecy ttanaaactg antcctnttn 2160
ttnttdegge agtcacmctn ctgggragtg gcttaatagt aanatcaata aanagntgag 2220
tcetnttaga aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa 2280

aaaaa 2285

<210> SEQ ID NO 138

<211> LENGTH: 448

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 138

Met Leu Thr Phe Met Ala Ser Asp Ser Glu Glu Glu Val Cys Asp Glu

1 5 10 15

Arg Thr Ser Leu Met Ser Ala Glu Ser Pro Thr Pro Arg Ser Cys Gln
20 25 30

Glu Gly Arg Gln Gly Pro Glu Asp Gly Glu Asn Thr Ala Gln Trp Arg

Ser Gln Glu Asn Glu Glu Asp Gly Glu Glu Asp Pro Asp Arg Tyr Val
50 55 60
Cys Ser Gly Val Pro Gly Arg Pro Pro Gly Leu Glu Glu Glu Leu Thr
65 70 75 80
Leu Lys Tyr Gly Ala Lys His Val Ile Met Leu Phe Val Pro Val Thr
85 90 95
Leu Cys Met Ile Val Val Val Ala Thr Ile Lys Ser Val Arg Phe Tyr
100 105 110
Thr Glu Lys Asn Gly Gln Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr
115 120 125
Pro Ser Val Gly Gln Arg Leu Leu Asn Ser Val Leu Asn Thr Leu Ile
130 135 140
Met Ile Ser Val Ile Val Val Met Thr Ile Phe Leu Val Val Leu Tyr
145 150 155 160
Lys Tyr Arg Cys Tyr Lys Phe Ile His Gly Trp Leu Ile Met Ser Ser
165 170 175
Leu Met Leu Leu Phe Leu Phe Thr Tyr Ile Tyr Leu Gly Glu Val Leu
180 185 190
Lys Thr Tyr Asn Val Ala Met Asp Tyr Pro Thr Leu Leu Leu Thr Val
195 200 205
Trp Asn Phe Gly Ala Val Gly Met Val Cys Ile His Trp Lys Gly Pro
210 215 220
Leu Val Leu Gln Gln Ala Tyr Leu Ile Met Ile Ser Ala Leu Met Ala
225 230 235 240
Leu Val Phe Ile Lys Tyr Leu Pro Glu Trp Ser Ala Trp Val Ile Leu
245 250 255
Gly Ala Ile Ser Val Tyr Asp Leu Val Ala Val Leu Cys Pro Lys Gly
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Pro
Phe
Ala
305
Pro
Pro
Glu
Phe
Trp
385
Leu

Pro

Leu

<210>
<211>
<212>
<213>
<220>
<223>

Leu
Pro
290
Lys
Glu
Glu
Glu
Tyr
370
Asn
Thr

Ile

Val

Arg
275
Ala
Leu
Met
Val
Glu
355
Ser
Thr
Leu

Ser

Arg
435

260
Met

Leu
Asp
Glu
Phe
340
Glu
Val
Thr
Leu
Ile

420
Pro

<400> SEQUENCE:

31

Leu
Ile
Pro
Glu
325
Glu
Glu
Leu
Leu
Leu
405

Thr

Phe

SEQ ID NO 139
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: oligonucleotide primer

139

Val
Tyr
Ser
310
Asp
Pro
Arg
Val
Ala
390
Leu

Phe

Met

Glu
Ser
295
Ser
Ser
Pro
Gly
Gly
375
Cys
Ala

Gly

Asp

Thr
280
Ser
Gln
Tyr
Leu
Val
360
Lys
Phe
Val

Leu

Thr
440

265
Ala

Ala
Gly
Asp
Thr
345
Lys
Ala
Val
Phe
Ile

425
Leu

ggtaccgceca ccatgacaga ggtacctgea ¢

<210>
<211>
<212>
<213>
<220>
<223>

<400> SEQUENCE:

25

SEQ ID NO 140
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: oligonucleotide primer

140

gaattcactg gctgtagaaa aagac

<210>
<211>
<212>
<213>
<220>
<223>

<400> SEQUENCE:

24

SEQ ID NO 141
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: oligonucleotide primer

141

ggatcceggte cacttcgtat getg

<210>
<211>
<212>
<213>
<220>
<223>

<400> SEQUENCE:

ttttttgaat tcttaggcta tggttgtgtt cca

<210>
<211>
<212>
<213>
<220>
<223>

33

19

SEQ ID NO 142
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: oligonucleotide primer

142

SEQ ID NO 143
LENGTH:
TYPE: DNA
ORGANISM: Artificial Sequence
FEATURE:
OTHER INFORMATION: oligonucleotide

Gln
Met
Ala
Ser
330
Gly
Leu
Ala
Ala
Lys
410

Phe

Ala

Glu
Val
Leu
315
Phe
Tyr
Gly
Ala
Ile
395
Lys
Tyr

Ser

Arg
Trp
300
Gln
Gly
Pro
Leu
Thr
380
Leu
Ala

Phe

His

Asn
285
Thr
Leu
Glu
Gly
Gly
365
Gly
Ile
Leu

Ser

Gln
445

270
Glu

Val
Pro
Pro
Glu
350
Asp
Ser
Gly
Pro
Thr

430
Leu

Pro
Gly
Tyr
Ser
335
Glu
Phe
Gly
Leu
Ala
415

Asp

Tyr

Ile
Met
Asp
320
Tyr
Leu
Ile
Asp
Cys
400
Leu

Asn

Ile
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<400> SEQUENCE: 143

gattagtggt tgttttgtg

<210> SEQ ID NO 144

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide

<400> SEQUENCE: 144

gattagtgge tgttttgtg

<210> SEQ ID NO 145

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 145

tttttccage tcectcecattta

<210> SEQ ID NO 146

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 146

tttttccagt tcectcattta

<210> SEQ ID NO 147

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 147

tacagtgtte tggttggta

<210> SEQ ID NO 148

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide

<400> SEQUENCE: 148

tacagtgtte tggttggta

<210> SEQ ID NO 149

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide

<400> SEQUENCE: 149

tacagtgttyg tggttggta

<210> SEQ ID NO 150

19

19

19

19

19

19

19
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<211> LENGTH: 1092

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1092)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 150

gtctagataa gncaacattc aggggtagaa ggggactgtt tattttttecc tttagtctet

cttaaagagt gagaaaaatt ttcccaggaa tcccggtgga ctttgcttca ccactcatag

gttcatacca agttacaacc ccacaacctt agagcttttg ttaggaagag gettggtggg

attaccgtge ttggettgge ttggtcagga ttcaccacca gagtcatgtyg ggagggggtyg

ggaacccaaa caattcagga ttctgccctce aggaaataaa ggagaaaata gctgttggat

aaactaccag caggcactgc tacagcccat getttgtggt ttaagggeca gctagttaca

atgacagcta gttactgttt ccatgtaatt ttcttaaagg tattaaattt ttctaaatat

tagagctgta acttccactt tctcttgaag gcacagwaag ggagtcacaa gacactgttg

cagagaatga tgatggcggg ttcagtgagg aatgggaasc ccagrgggac antcatctag

ggectcateg ctctacacct gagtcacgag ctketntcca ggractttcce ancagtatcce

tecgetggtga agacccagag gaaagnatgt tcanttctec atntttcaaa gtcatggatt

cctttaggta gctacattat caaccttttt gagaataaaa tgaattgaga gtgttacagt

ctaattctat atcacatgta acttttattt ggatatatca gtaatagtgce tttttynttt

tttttttttt tttttttttt ttttnggnga nagagtctcg ctctgtcgec aggttggagt

gcaatggtge gatcttgget cactgaaagce tccaccencce gggttcaagt gattctectg

cctecagecene ccaagtagnt gggactacag gggtgcgeca ccacgectgyg gataattttg

ggntttttag tagagatggce gtttcaccan cttggngcag getggtettg gaactcctga

natcatgatc tgcctgcctt agectcccca aagtgetggg attncagggg tgagecactg

tteetgggee te

<210> SEQ ID NO 151

<211> LENGTH: 1003

<212> TYPE: DNA

<213> ORGANISM: Homo sapiens

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(1003)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 151

ctgcagtgag ccgagatcat gectgctgtac tecagectgg gcecacagage caaactccat

ctcccaaaaa aaaaaaatat taattaatat gatnaaatga tgcctatctce agaattcettg

taaggatttce ttagkacaag tgctgggtat aaactatana ttcratagat gncgattatt

acttaytatt gttattgata aataacagca gcatctacag ttaagactcc agagtcagte

acatagaatc tggnactcct attgtagnaa acccecenmmag aaagaaaaca cagctgaagce

ctaattttgt atatcattta ctgacttcte tcattcattg tggggttgag tagggcagtyg

atatttttga attgtgaaat catancaaag agtgaccaac tttttaatat ttgtaacctt

tcctttttag ggggagtaaa acttggattyg ggagattteca ttttctacag tgttetggtt

ggtaaagcct cagcaacage cagtggagac tggaacacaa ccatagectyg tttegtagec

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1092

60

120

180

240

300

360

420

480

540
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atattaattg tmmstataca ctaataagaa tgtgtcagag ctcttaatgt cmaaactttg 600
attacacagt ccctttaagg cagttctgtt ttaaccccag gtgggttaaa tattccaget 660
atctgaggag cttttngata attggacctc accttagtag ttctctacce tggecacaca 720
ttagaatcac ttgggagctt ttaaaactgt aagctctgec ctgagatatt cttactcaat 780
ttaattgtgt agtttttaaa attccccagg aaattctggt atttctgttt aggaaccgcet 840
gectcaagece tagcagcaca gatatgtagg aaattagcetce tgtaaggttg gtcttacagg 900
gataaacaga tccttectta gtcectggac ttaatcactg agagtttggg tggtggtttt 960
ggatttaatg acacaacctg tagcatgcag tgttacttaa gac 1003
<210> SEQ ID NO 152
<211> LENGTH: 1726
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(1726)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other
<400> SEQUENCE: 152
ggatccctece cctttttaga ccatacaagg taacttccgg acgttgecat ggcatctgta 60
aactgtcatg gtgttggcgg ggagtgtett ttagcatget aatgtattat aattagegta 120
tagtgagcag tgaggataac cagaggtcac tctcctcacce atcttggttt tggtgggttt 180
tggccagett ctttattgca accagtttta tcagcaagat ctttatgagce tgtatcttgt 240
gctgacttee tatctcatce cgnaactaag agtacctaac ctectgcaaa ttgmagneca 300
gnaggtcttyg gncttatttn acccagccce tattcaarat agagtngytc ttggnccaaa 360
cgecyctgac acaaggattt taaagtctta ttaattaagg taagatagkt ccttgsatat 420
gtggtctgaa atcacagaaa gctgaatttg gaaaaaggtg cttggasctg cagccagtaa 480
acaagtttte atgcaggtgt cagtatttaa ggtacatcte aaaggataag tacaattgtg 540
tatgttggga tgaacagaga gaatggagca anccaagacc caggtaaaag agaggacctg 600
aatgccttca gtgaacaatg atagataatc tagactttta aactgcatac ttcctgtaca 660
ttgttttttc ttgcttcagg tttttagaac tcatagtgac gggtctgttg ttaatcccag 720
gtctaaccgt taccttgatt ctgctgagaa tctgatttac tgaaaatgtt tttettgtge 780
ttatagaatg acaatagaga acggcaggag cacaacgaca gacggagcct tggccaccct 840
ganccattat ctaatggacg acccagggta actcceggca ggtggtggan caagatgagg 900
aagaagatga gganctgaca ttgaaatatg ncgscaagca tgtgatcatg ctctttgkce 960
ctgtgactct ctgcatggtg gtggtcgtgg ntaccattaa gtcagtcage ttttataccce 1020
ggaaggatgg gcagctgtac gtatgagttt kgttttatta ttctcaaasc cagtgtggct 1080
tttctttaca gcatgtcatc atcaccttga aggcctetne attgaagggg catgacttag 1140
ctggagagcce catcctctgt gatggtcagg agcagttgag agancgaggg gttattactt 1200
catgttttaa gtggagaaaa ggaacactgc agaagtatgt ttcctgtatg gtattactgg 1260
atagggctga agttatgctg aattgaacac ataaattctt ttccacctca gggncattgg 1320
gcgcccattg ntecttcectgcee tagaatatte tttectttne tnacttkggn ggattaaatt 1380
cctgtcatce cectectett ggtgttatat ataaagtntt ggtgccgcaa aagaagtagce 1440
actcgaatat aaaattttcc ttttaattct cagcaaggna agttacttct atatagaagg 1500
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gtgcaccent acagatggaa caatggcaag

ttcttatcce tgacacacgt ggtccengcet

gactggacag gcttaaacta attccaattg

ctttgggagyg agtcaaggaa gagnaggtag

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 153

LENGTH: 1883

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(1883)
OTHER INFORMATION: where n
unknown or other

SEQUENCE: 153

cnegtataaa agaccaacat tgecancnac

ceennggtgt aataccaagt attcenccaat

ccctecttgg ttaatacatt gtetgtgect

tttgccctgyg agaccatatg acccatagag

gatgtttctyg actttgttaa tagaaaatca

tctetetecat agagtagtge agaggtagne

atccaaggac tcaatctect tetttettet

tccaggetgg agecctasce ttecatttetg

ataggacatg tcagcagaat tctctectta

agtcattgce cttacttgtt ctcatageca

ctkkntggct gggaatattg gcacctggaa

ggggaagatg gatatgtgac attatcttaa

gagaggcact aattataagc catattacct

ggtttetgty gcagaatctg gtteyatame

ttgatgaggt attataatta tttcaatata

ttcacatgtt aagtccttet ttecatatgt

gtagctgttt ttctcaggtt aaaaattctt

cttataagat ncgaattgaa ttaagaaaaa

ktggtgatct ycattaacac tganctaggg

accccattca nagaagatac cgagactgtg

getgccatca tgatcagngt cattgtwgte

tacaggtgct ataaggtgag catgagacac

tggttgggta ttcttgtcac agtaacttaa

tctagagata agttaatttt tagttttett

aaaaaggaag ccaggtgcat gtgtaatgec

tgggcccagyg agttcacaag cagettggge

aaacaaaaaa caaatattgg aagtatttta

ttagtgtaaa atatatatat tatgattagn

ttgggattte aatgectttt taggecattg

cgcacatttyg

gntgtgtnct

gntaatttaa

naggtaactt

may be either a or g or ¢ or t/u,

aaccacaggc
ttgtgataaa
gctttcacac
cttaaaatat
acccaactgg
agtccagatt
ttagcttcta
acagtaggaa
gaagttccat
tcctaaatat
taaaaatgtt
gacaactcca
ttcttctgac
aagttcctaa
aagcacccac
tagacatttt
agctaggatt
gaaaattctyg
ctttkgkgtt
dgccagagag
atgactannc
agatctttgn
ctgatctagyg
cctecteact
aggctcagag
aacgtagcaa
tatgcatgga
tatcaagatt

tctcaamaaa

ggacaaggga ggggaaaggg
ncceccactyg antagggtta
agagaatnat ggggtgaatg

gaatga

aagatcttet cctaccttee
ctttecattgyg aaagtgacca
tacagtagca cagttgagtg
tcagtctgge tttttacaga
tttaaataat gcacatactt
agtasggtgg cttcacgtte
acctctaget tacttcaggg
ggagtagggyg agaaaagaac
acacaacaca tctccctaga
aagggagtca gaagtaaagt
tttctgtgaa tgagaaacaa
gttgcaatta ctctgcagat
aaccacttgt cagcccncgt
taanctgtas ccnaaaaaat
tagatggagc cagtgtctge
ctttgaagca attttagagt
ggtgagttgg ggaaaagtga
tgttggaggt ggtaatgtgg
tgktttattg tagaatctat
ccctgecacte aattctgaat
tcetggtggt tewgtataaa
tttccaccct gttettetta
aaagaaaaaa tgttttgtct
gtggaacatt caaaaaatac
gctgaggcag gaggatcget
gaccctgect ctattaaaga
atctatatgt catgaaaaaa
tagtgataat ttatgttatt

taaaagcaga aaacaaaaaa

1560

1620

1680

1726

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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agttgtaact gaaaaataaa catttccata taatagcaca atctaagtgg gtttttgntt

gtttgtttgn ttgttgaagc agggccttge cctnycacce aggntggagt gaagtgcagt

ggcacgattt tggctcactg cag

<210> SEQ ID NO 154
<211> LENGTH: 1990

<212> TYPE:

DNA

<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature

<222> LOCATION:

(1) ..(1990)

<223> OTHER INFORMATION: where n

unknown or other

<400> SEQUENCE: 154

atgtttgaca

tttagctttt

nctktcttta

ncaaaccaga

agttggagtc

caccagaagt

gecattctett

gttaaattta

tataggggct

tctgggcgga

gtttctecag

gnccgccaac

tgggacaggc

gaaggaacct

atggggagtc

ggncetttgt

ggecggttgg

cttegggege

ctcgaagacyg

gtggagtagg

cecgegectea

cgcacgecte

gtctegagge

tctecacegtt

gtgagagaat

tncggtggtg

ccagggaata

ttctcagaaa

gtttggaagt

gctgaaaaca

atttctecegt
ggatatatgt
ccemacanct
cacattttcet
caagaatcge
tttgattcat
gattgtgatg
ggatggccat
ttcgtectca
ttcertcagk
gecggaggece
gacgccagag
agctecgggg
gakctacgac
cgggcaagec
ggcecegececegg
ggctggggaa
ggccgggtgy
tctecagggeyg
agaaagagga
cgcececaegggt
ttgttcgagy
atgcatgtcc
gtggtcaget
tgaggtgact
gcagaggcett
aagtgtgaag
taaggaagtt
gtcactttgyg

ggaatcaatt

tccacccttyg

gtaagtgtgg

ggacmaagag

geteteaget

ggaggatgtt

tgagtggtgg

cagctggtte

cgcttgtatg

getegagear

tggggaagsc

cegeceectt

ccggaaatga

tcenegnnwt

c¢cgeggegge

aggaaggcac

gecgegaage

cececegtgtygyg

agagagattc

caggtgeett

agcgtettgg

gtgtecttgt

cggaagacgg

agtgactctt

ctgctttagyg

tttccataat

accaagaaac

ttgactagga

aggaagaaag

aagtgccage

ccatagattt

may be either a or g or ¢ or t/u,

attaaataag

tatgctgtet

caggcaagat

agcttgecac

taaaatgcag

dagagggcag

scaaataggt

ccgggagaag

cctecagaace

caggtggagc

cctectgget

cgacaacggt

nacatcggaa

ageggggegy

cgcggacatg

cggtgtecta

gaaaccagga

cggggagcct

gggccgggat

gCtgggtCtg

ccaggggcga

ggtcttgatyg

gtgtttgetyg

catattaatc

tcaggtgaga

actaacggga

ggttttcagt

acctggttta

aggtgaaaat

ccagttgatg

gtagtattca
aatgaattaa
ncaanaatca
ctagaaagac
tttctcaggt
agatatttgce
accctaaaga
cacacgctgyg
ccgacaaccey
tctggkttet
ccteccctee
gagggttcte
acaaaacagc
¢ggggaagey
dgcggecgceg
aaagatgagyg
dgggeggcecc
tggtccggaa
tagtagcegt
cttgagcaac
cgagcattet
ctttctectt
ctgctteeet
catagtggag
tgtgattaga
catgggaacc
ttaagaacat
dagaggaggg
geectgtgaa

ttggagcagt

ttttttaagt
gacaattggt
agtgacccag
tggttgtcna
tctenccace
gattttaaca
aatgacaggt
gcccaattta
acgccagcke
cccegeaate
tcegtgggee
gggeggggece
ggctggtetg
tatgtgcgty
ggcagggncee
ggeggggege
gtttcteggg
atgctgtttyg
ctgaactgga
tggtgaaact
gggcgaagte
ggtegggact
ctcagattct
getgggatgg
gtycggatce
aattgaggat
ggcagagaca
cgaggaagtg
caggactgga

ggagaagtct

1800

1860

1883

60

120

180

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800
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aanctaagga aggggaagag gaggccaage caaacactta

gtggaagaag agcaaggagc cagctgagga gaatgagtgt

ncagggtcge caganctgag gaaggggagyg

tggcagggat

<210>
<211>
<212>
<213>

<400>

SEQ ID NO 155

LENGTH: 736

TYPE: DNA

ORGANISM: Homo sapiens

SEQUENCE: 155

gtctttecca tcttetecac agagtttgtg

gaaagcattyg tcagctctte caatctccat

agattatctt gtacagectt ttatggacca

tatttgcggt tagaatccca tggatgttte

caaaggtgat ttcctgtgte cacatctaac

gttcctteca agtcttectg accaccttge

gaaaacgatt ttgaacatac ttcatcgcag

gatttgaggg acgaggtcaa ggagatatga

agcttgacge gtggtcacag gacgatttte

taccaagagg ttaggtgaag tggtttaaac

ttgaaaatca acccaataat tctgtattaa

gaggaagagc aggcaccacc agcagaatgg

tcectttgat tttttg

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 156

LENGTH: 1117

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(1117)
OTHER INFORMATION: where n
unknown or other

SEQUENCE: 156

ggatccgece gecttggect cccaaagtge

getgagtetyg cgatttettg ccagetctac

acttctctgg attcecttet cctnnwgtaa

gggcattgtyg ataaggataa gatgacatta

aaatgatttt atgaaaatat aaagattagn

gttgagaaca ttccnttaag gattactcaa

atnnamntat cntntgtggg ytgaaaatgt

ctaaagagtc ctaccttgag cttatagtaa

ttaatacatt cctggtttac aaattggtct

actaggattt aactaacaat ggatgacctg

gectgcaagt gacaacagec tttgcggtec

gaaagammgg tttgwntctg nttawtgtaa

gaagcttatce

ccttacatta

cacctttggy

attagcattc

ttetttgact

aaatcaagat

actattggac

tggactgtgt

taggcccgga

actgacactg

caaacggaac

ctgaattctg

ggaatggaga

ggaacacttn cnacgagggg
ggttggagaa ccaccacagce

gagkamsgwc racmkcgagt

ttactccttyg ccattttcaa
cttgttttet actttgecac
catcaatttt atatctagca
ataacaaaat ctggggagga
cceceggetgyg acttttggag
tttggaagga ggtgcctata
ccteggtgea gaaactacca
agttgcetgtyg ccccatcage
cgaactctca ggactaccgt
tcttcatett aaactacacyg
aacttttcag gaggtactgt

ggtgggcagyg ggttccaget

may be either a or g or ¢ or t/u,

tgggattaca

ccagttgtgt

aataagnatg

tagaatntng

ttgagtttgg

geyccecttt

ttggttgtet

atttgtcagt

tataagtatt

gtgaaatcct

ttagacagct

tctatgraag

ggcatgagcee accgetectg
catcttaage aagtcactga
ttatctgnce nncctgectt
caaaattaaa agcgctagac
gccagecatag aaaaaggaat
tgstgknwaa tcaganngtc
caggcggtte ctacttattg
tagttgaaag tcgtgacaaa
tgattggtnt aaatgnattt
atttcagacc taatctggga
tggcctggag gagaacacat

tgtttttwat macagtataa

1860

1920

1980

1990

60

120

180

240

300

360

420

480

540

600

660

720

736

60

120

180

240

300

360

420

480

540

600

660

720
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ttgtmtgmac aaagttctgt ttttctttce ctttncagaa cctcaagagg ctttgtttte 780
tgtgaaacag tatttctata cagntgctcc aatgacagag tnacctgcac cgttgtecta 840
cttccagaat gcacagatgt ctgaggacaa ccacctgage aatactgtac gtagccaggt 900
acagcgtcag tytctnaaac tgcctyygne agactggatt cacttatcat ctccectcac 960
ctctgagaaa tgctgagggg gstaggnagg gctttctceta cttnaccaca tttnataatt 1020
atttttgggt gaccttcagc tgatcgctgg gagggacaca gggcttnttt aacacatagg 1080
gtgttggata cagnccctce ctaattcaca tttcanc 1117
<210> SEQ ID NO 157
<211> LENGTH: 540
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(540)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 157
ctgcagettt cctttaaact aggaagactt gttcctatac cccagtaacyg atacactgta 60
cactaagcaa atagcagtca aacccaaatg aaatttntac agatgttctg tgtcatttta 120
tnttgtttat gttgtctcece ccacccccac cagttcacct geccatttatt tcatattcat 180
tcaacgtcetn nntgtgtaaa aagagacaaa aaacattaaa cttttttect tcgttaatte 240
ctccctacca cccatttaca agtttagcce atacatttta ttagatgtcet tttatgtttt 300
tcttttnecta gatttagtgg ctgtttngtg tccgaaaggt ccacttcgta tgctggttga 360
aacagctcag gagagaaatg aaacgctttt tecagctcte atttactcct gtaagtattt 420
ggagaatgat attgaattag taatcagngt agaatttatc gggaacttga aganatgtna 480
ctatggcaat ttcanggnac ttgtctcatc ttaaatgana gnatccctgg actcctgnag 540
<210> SEQ ID NO 158
<211> LENGTH: 509
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(509)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 158
cceegtenat gcatactttg tgtgtccagt gettacctgg aatcengtet ttcccaacag 60
caacaatggt gtggttggtg aatatggcag aaggagaccce ggaagctcaa aggagagtat 120
ccaaaaattc caagtataat gcagaaagta ggtaactyyy nttagatamn atcttgattt 180
tncagggtca ctgttataag ctaacagtat agnaatgttt ttatcgtctt tctnkggnca 240
tagactccetn kgagaatctce ttgagaacta tgataatgec cagtaaatac ncagataagt 300
atttaaggag tncagatact caaancccaa caatacngtc aaagcatcct aggttaagac 360
amcncccatt aaatacagaa taccagcatg gaaaggttca ggctgaggtt atgattgggt 420
ttgggttttg ggnnngtttt ttataagtca tgattttaaa aagaaaaaat aaactctctc 480
caaacatgta aaagtaagaa tctcctaaa 509

<210>

SEQ ID NO 159
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<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

LENGTH: 823

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(823)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 159

caggagtgga ctaggtaaat gnaagntgtt

gtacacanct gtaatgctca ncactkatgg

ggtcnggaat ntgagancag cctgggcaan

ccanaawnwa gcctagegtg gtggegerca

gcacgagnan tncttgaacc caggaggcag

cactccagte tgggcgacma agtgagaccce

tttttaaggg ttgtgggacc tgttaattat

gectggetta ttatatcatce tctattgttg

taagttgtga aatttggggt ctgtctttca

catttaaagce catgtacttt gntgatgaat

aggtcatact tggtatataa aagactagnc

ctcetngett ataataagta gaactgaaag

ttggggaagyg attatatage cttctagtag

gaaagggtnt caaggaatng tataaanacc

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 160

LENGTH: 945

TYPE: DNA

ORGANISM: Homo sapiens
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1) ..(945)

OTHER INFORMATION: where n
unknown or other

SEQUENCE: 160

gttntccnaa ccaacttagg agnttggacc

aaagactnca gttgagcegt gattgcacce

agacactggce tccaaacaca aaaacaaaaa

gnattaaata aataatagca cagttgatat

ttaatatcta atgtttggga gccatcacat

tgtacatctt ttaaaatctg tgtaattttt

tgctgtggac tacattactg ttncactcct

ttccattcac tggaaaggte cacttcgact

cctecatgnee ctgktgttta tcaagtacct

tgtgatttca gtatatggta aaacccaaga

actggagtgt tttctttect catctettta

atcccataac tcttcagtaa atcattaatt

cggetgggea tggtagetca tgectgtaat

atcacctaag cccagagtte aagaccagcece

may be either a or g or ¢ or t/u,

ttaaagagag

ggagtactga

atggcgaaac

cgegtggtte

aggntgtggt

tgtcteennn

attgaaatgc

ctgctetttt

gaattaacta

tactctgaag

agtattacta

naacttaaga

gaagtcttgt

aaaaataatt

atgnggncng

aggnggnsgg

cctgteteta

cacctactca

garctgagat

aagaaaaaaa

ttetytteta

ttacattcat

cectnngtget

ttttaattgt

attgagacat

ctacagttaa

gcnatcagaa

gat

ggacatagtg

atcacttgng

ctaaaaatag

ggaggcentaa

cgtgecactyg

aaatctgtac

ggtcatccat

ttacttgggy

gtgtagctat

ntccacatat

tcttetgtng

ttctaagect

tgtttntaaa

may be either a or g or ¢ or t/u,

tgggraagac

actttactcc

caaaaaaaga

aggttatggt

tattctaaat

tttcagggaa

gatctggaat

ccagcaggea

ccctgaatgyg

ctgataattt

tcttgattta

agctatagta

cttagcactt

tgggcaacat

cnacntgatc

aagcctggge

gtaaattaat

aaaattataa

aatgttttgg

gtgtttaaaa

tttggtgtgyg

tatctcatta

actgngtgge

gtttgtcaca

gagaaaatgg

actttttcat

tgggaggctg

ggcaaaacct

tccgggaggn

aaccaaaatg

ttanagggaa

aggtgggana

tggaaattat

cctataacgt

tgggaatgat

tgattagtge

tcatcttgge

ggaatgccce

taacgtgtac

ttgaagattt

aggcgggeayg

cgtatctaca

60

120

180

240

300

360

420

480

540

600

660

720

780

823

60

120

180

240

300

360

420

480

540

600

660

720

780

840
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gaaaatacaa aaattagccg ggcatggtgg tgcacacctg tagttccage tacttaggag

getgaggtgyg gaggatcgat tgatcccagyg aggtcaagne tgcag

<210> SEQ ID NO 161

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 161

Tyr Pro Thr Phe
1

<210> SEQ ID NO 162

<211> LENGTH: 4

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 162

Ser Thr Pro Glu
1

<210> SEQ ID NO 163

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 163

cattcactga ggacacacc

<210> SEQ ID NO 164

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 164

tgtagagcac caccaaga

<210> SEQ ID NO 165

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 165

gecatggtgtyg catccact

<210> SEQ ID NO 166

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: primer

<400> SEQUENCE: 166
ggaccactct gggaggta
<210> SEQ ID NO 167

<211> LENGTH: 18
<212> TYPE: DNA

900

945

19

18

18

18
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<213> ORGANISM: Artificial Sequence
<220> FEATURE:
<223> OTHER INFORMATION: primer

<400> SEQUENCE: 167

aaacttggat tgggagat

<210> SEQ ID NO 168

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 168

Asn Asp Asn Arg Glu Arg Gln Glu His Asn Asp Arg Arg Ser Leu
1 5 10 15

<210> SEQ ID NO 169

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 169

Lys Asp Gly Gln Leu Ile Tyr Thr Pro Phe Thr Glu Asp Thr Glu
1 5 10 15

<210> SEQ ID NO 170

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 170

Glu Ala Gln Arg Arg Val Ser Lys Asn Ser Lys Tyr Asn Ala Glu
1 5 10 15

<210> SEQ ID NO 171

<211> LENGTH: 15

<212> TYPE: PRT

<213> ORGANISM: Homo sapiens

<400> SEQUENCE: 171

Ser His Leu Gly Pro His Arg Ser Thr Pro Glu Ser Arg Ala Ala
1 5 10 15

<210> SEQ ID NO 172

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer

<400> SEQUENCE: 172

cagaggatgg agagaatac

<210> SEQ ID NO 173

<211> LENGTH: 19

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer
<400> SEQUENCE: 173

ggctccccaa aactgtcat

<210> SEQ ID NO 174
<211> LENGTH: 20

18

19

19
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<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer

<400> SEQUENCE: 174

gccctagtgt tcatcaagta 20

<210> SEQ ID NO 175

<211> LENGTH: 18

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: oligonucleotide primer

<400> SEQUENCE: 175

aaagcgggag ccaaagtce 18

<210> SEQ ID NO 176

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 176

tcacagaaga taccgagact 20

<210> SEQ ID NO 177

<211> LENGTH: 20

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 177

cccaaccata agaagaacag 20

<210> SEQ ID NO 178

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence
<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<400> SEQUENCE: 178

tctgtacttt ttaagggttg tg 22

<210> SEQ ID NO 179

<211> LENGTH: 22

<212> TYPE: DNA

<213> ORGANISM: Artificial Sequence

<220> FEATURE:

<223> OTHER INFORMATION: PCR primer

<220> FEATURE:

«<221> NAME/KEY: misc_feature

<222> LOCATION: (1)..(22)

<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

<400> SEQUENCE: 179

acttcagagt aattcatcan ca 22
<210> SEQ ID NO 180

<211> LENGTH: 19

<212> TYPE: DNA
<213> ORGANISM: Artificial Sequence
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194

<220>
<223>

<400>

FEATURE:
OTHER INFORMATION: PCR primer

SEQUENCE: 180

gactccagca ggcatatct

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 181

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: PCR primer
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(20)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 181

gatgagacaa gtnccntgaa

<210>
<211>
<212>
<213>
<220>
<223>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 182

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: PCR primer
FEATURE:

NAME/KEY: misc_feature
LOCATION: (1)..(20)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other

SEQUENCE: 182

ttagtggctyg tttngtgtee

<210>
<211>
<212>
<213>
<220>
<223>

<400>

SEQ ID NO 183

LENGTH: 20

TYPE: DNA

ORGANISM: Artificial Sequence
FEATURE:

OTHER INFORMATION: PCR primer

SEQUENCE: 183

cacccattta caagtttage

<210>
<211>
<212>
<213>
<220>
<221>
<222>
<223>

<400>

SEQ ID NO 184

LENGTH: 241

TYPE: DNA

ORGANISM: Homo sapiens

FEATURE:

NAME/KEY: misc_feature

LOCATION: (1)..(241)

OTHER INFORMATION: where n may be either a or g or ¢ or t/u,

unknown or other

SEQUENCE: 184

cnennnnnnn nnnnnnnatt tngtcetgtge cgentaaata ttaattgtce ctatacanta

ataagantgt gtcagagctc ttaatgtcaa aactttgatt acacagtcce tttaaggcag

ttctgtttta accccaggtg ggttaaatat tccagectatce tgaggagett ttngataatt

ggacctcace ttagtagttc tctaccctgg ccacacatta gaatcacttyg ggagetttta

a

<210>
<211>

SEQ ID NO 185
LENGTH: 241

19

20

20

20

60

120

180

240

241
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-continued
<212> TYPE: DNA
<213> ORGANISM: Homo sapiens
<220> FEATURE:
«<221> NAME/KEY: misc_feature
<222> LOCATION: (1)..(241)
<223> OTHER INFORMATION: where n may be either a or g or ¢ or t/u,
unknown or other
<400> SEQUENCE: 185
tennnnnnnn ncccentaaa tttetcectyg cecccgnaaag gttacaaata tcaaaaagnt 60
ggtcactett nggtatgatt tcacaattca aaactatcac tgccctacte aaccccacaa 120
tgaatgagag aagtcagtaa atgatataca aaattaggct tcagetgtgt ttnetttett 180
tnggggtttn ctacaatagg agtnccagat tctatgtgac tgactctgga gtcettaactg 240
t 241
20

We claim 8. An isolated antibody that binds to a mutant mammalian

1. An isolated antibody that binds to a mutant mammalian Presenilin protein, wherein the mutant mammalian Presenilin
Presenilin protein, wherein the mutant mammalian Presenilin protein comprises at least one mutation relative to a wild-type
protein comprises at least one mutation relative to a wild-type mammalian Presenilin, the mutation being selected from the
mammalian Presenilin, the mutation being selected from the > group consisting of: A 260 V; A 285 V; and L 392 V, wherein
group consisting of: M 146 L; H163 R; A246 E; L. 286 V; and the wild-type mammalian Presenilin has the amino acid
C 410Y, wherein the wild-type mammalian Presenilin has the sequence depicted in SEQ ID NO: 2 or 134.
amino acid sequence depicted in SEQ ID NO: 2 or 134. 9. The antibody according to claim 8, wherein the antibody

2. The antibody according to claim 1, wherein the antibody is a monoclonal antibody.
is a monoclonal antibody. 30 10. A hybridoma that produces an antibody according to

3. A hybridoma that produces an antibody according to claim 9.
claim 2. 11. An isolated antibody raised against a mutant mamma-

4. Anisolated antibody raised against a mutant mammalian liaq I.’resenili.n proteiq, wherein the mutant n.lammali.an Pre-
Presenilin protein, wherein the mutant mammalian Presenilin __ senilin protein comprises at least one mutation relative to a
protein comprises at least one mutation relative to a wild-type wild-type mammalian Presenilin, the mutation being selected
mammalian Presenilin, the mutation being selected from the from the group consisting of:t A 260 ViA 285 Viand L 392. A2
group consisting of: M 146 L; H 163 R; A 246 F; 1,286 V; and wherein the wild-type mammalian Presenilin has the amino
C 410Y, wherein the wild-type mammalian Presenilin has the acid sequence depicted in SEQ ID NO 2 or 134. ) )
amino acid sequence depicted in SEQ ID NO: 2 or 134. 12. The antibody according to claim 11, wherein the anti-

40

5. The antibody according to claim 4, wherein the antibody
is a monoclonal antibody.

6. The antibody according to claim 4, wherein the antibody
is a polyclonal antibody.

7. A hybridoma that produces an antibody according to
claim 5.

body is a monoclonal antibody.

13. The antibody according to claim 11, wherein the anti-
body is a polyclonal antibody.

14. A hybridoma that produces an antibody according to
claim 12.



